
State of California 
California Environmental Protection Agency 

AIR RESOURCES BOARD 

APPENDICES 

for the 

Report on Air Monitoring 
Around a Bed Fumigation Application 

of Chloropicrin 
Fall 2003 

Operations Planning and Assessment Section 
Quality Management Branch 

Monitoring and Laboratory Division 

Project No. P-03-001 

November 24,2004 



Report on Air Monitoring 
Around a Bed Fumigation Application 

of Chloropicrin - Fall 2003 

APPENDICES 

I. MONITORING PROTOCOL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Attachment I, Quality Assurance Plan for Pesticide Air Monitoring . . . . . . . . ..I0 

Appendix I, Sample Field Log Sheet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

Appendix II, Chain of Custody Form ,,.,.........,.....,......,,...,......................... 30 

Appendix III, Analytical Standard Operating Procedure Format . . . . . . . . . . . . . . . 32 

Appendix IV, Application Checklist ..,........................................................ 36 

Appendix V, Flow Controller Calibration Form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 

Attachment II, Standard Operating Procedure, Sampling and Analysis of 
Trichlornitromethane (Chloropicrin in Application and Ambient Air using 
Gas Chromatography/Mass Selective Detector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

Attachment III, Application Sampling Procedures For Adsorbent Tubes ..46 

Attachment IV, Field Log Sheet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 

Attachment V, Chloropicrin and Methyl Bromide “Information Profiles”....51 

Attachment VI, Memorandum “Protocol Changes for Chloropicrin 
Application-site Monitoring” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

II. LABORATORY REPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 

III. NOTICE OF INTENT TO APPLY RESTRICTED MATERIALS *.*....*..........*.*...... 74 

IV. CHLOROPICRIN APPLICATION METEOROLOGICAL DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 

V. APPLICATION FIELD LOG SHEETS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 

VI. METHOD VALIDATION DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 

VII. STANDARD OPERATING PROCEDURE - CHLOROPICRIN SAMPLING AND 
ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 



APPENDIX I 

MONITORING PROTOCOL 



State of California 
California Environmental Protection Agency 

AIR RESOURCES BOARD 

Protocol for Air Monitoring 
Around a Bed Fumigation Application 

of Chloropicrin 
Fall 2003 

Prepared by 
Operations Planning and Assessment Section 

Quality Management Branch 
Monitoring and Laboratory Division 

Date: November 3,2003 

APPROVED: 

Michael W. Poore, Chief 
Northern Laboratory Branch 

Air Quality Surveillance- Branch 

This protocol has been reviewed by the staff of the California Air Resources Board and 
approved for publication. Approval does not signify that the contents necessarily reflect 
the views and policies of the Air Resources Board, nor does mention of trade names or 
commercial products constitute endorsement or recommendation for use. 



I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII 

TABLE OF CONTENTS 

Paqe 
INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

SAMPLING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

ANALYSIS ..,................,.,.....,..............................,..................................,.......,.,........ 3 

FIELD QUALITY ASSURANCE . . . . . . . . . . . . . . . ..I.............................................................. 4 

SAMPLE LABELLING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

PERSONEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

SAFETY RECOMMENDATIONS ,............................................................................. 5 

1. 

I. 

2. 

I. 

II. 

III. 

IV. 

V. 

IV. 

LIST OF FIGURES 

MANIFOLD SAMPLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

LIST OF TABLES 

APPLICATION SAMPLING SCHEDULE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

APPLICATION INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

ATTACHMENTS 

QUALITY ASSURANCE PLAN FOR PESTICIDE AIR MONITORING...........8 

LAB SOP FOR CHLOROPICRIN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 

APPLICATION SAMPLING PROCEDURES FOR ADSORBENT TUBES . ..44 

FIELD LOG SHEET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 

CHLOROPICRIN AND METHYL BROMIDE “INFORMATIOtj PROFILES”.49 

“PROTOCOL CHANGES” MEMORANDUM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 

i 

2 



Protocol for Air Monitoring 
Around a Bed Fumigation Application 

of Chloropicrin 
Fall 2003 

I. Introduction 

At the request of the California Department of Pesticide Regulation (DPR) 
(October 18, 2002 Memorandum, Helliker to Lloyd), the Air Resources Board (ARB) 
staff will determine airborne concentrations of the pesticide chloropicrin around a bed 
fumigation application, tentatively scheduled to be conducted in Fall 2003. This 
monitoring will be done to fulfill the requirements of AB 1807/3219 (Food and 
Agricultural Code, Division 7, Chapter 3, Article 1.5) which requires the ARB “to 
document the level of airborne emissions...of pesticides which may be determined to 
pose a present or potential hazard...” when requested by the DPR. The DPR has 
requested that a chloropicrin application where methyl bromide is also being used be 
selected for the monitoring study. The DPR will collect samples for methyl bromide, 
which will be analyzed by the California Department of Food and Agriculture’s pesticide 
laboratory. This protocol will only address the sampling for chloropicrin (i.e., will not 
address the DPR sampling/analysis for methyl bromide). 

The sampling and analysis will follow the quality assurance guidelines described in 
Attachment I, “Quality Assurance Plan for Pesticide Air Monitoring” (May 11, 1999 
version). 

The sampling and analysis will follow the procedures outlined in this protocol as well as 
the procedures described in Attachment II, “Standard Operating Procedure, Sampling 
and Analysis of Trichloronitromethane (Chloropicrin) in Application and Ambient Air 
using Gas Chromatography/Mass Selective Detector”. 

II. Samplinq 

Chloropicrin samples will be collected on XAD-4 resin sampling cartridges. For 
chloropicrin, the tubes are 8 mm x 140 mm, XAD-4, with 400 mg in the primary section, 
and 200 mg in the secondary section (SKC special order). Sample collection is at a 
flow rate of 100 standard cubic centimeters per minute (sccpm). Subsequent to 
sampling, the tubes are capped, labeled, placed in a culture tube, and stored and 
transported in an insulated container with dry ice. The samples are transported (driven) 
to the ARB laboratory in Sacramento. DPR recommends a target 24-hour estimated 
quantitation limit (EQL) for chloropicrin of 0.1 ug/m3. 

Caution should be used during field monitoring, transportation, storage, and lab 
analysis to minimize exposure of samples to sunlight in order to prevent photo 
degradation of chloropicrin. 
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Each sample train consists of an adsorbent tube, Teflon fittings and tubing, rain/sun 
shield, rotameter or needle valve, train support, and a 12 volt DC vacuum pump (see 
Figure 1). Each tube is prepared in the field by breaking off each sealed glass end and 
then immediately inserting the tube into the fitting. The tubes are oriented in the 
sample train with a small arrow printed on the side of each tube indicating the direction 
of flow. The flow rates will be set using a calibrated digital mass flow meter (MFM) 
before the start of each sampling period. The MFM used for the chloropicrin samplers 
has a range of O-200 sccpm. The mass flow meter has been calibrated to standard 
conditions (1 atm and 25 %). The flow rate is also checked and recorded, using the 
MFM, at the end of each sampling period. Any change in flow rates will be recorded in 
the field logbook (see Attachment IV). The pesticide sampling procedures for 
adsorbent tubes are included as Attachment III. The sampling schedule consists of 
samples collected during daylight and overnight periods as shown below in Ta’ble 1. 

Table 1 
Application Sampling Schedule 

Sample period begins Sample duration 
Background (pre-application) Two sequential1 2-hour samples 

During application and post -application Start of application until 1 hour before 
sunset (or until end of application if after 
sunset) 

1 hour before sunset Overnight (until 1 hour after sunrise) 

1 hour after sunrise Daytime (until 1 hour before sunset) 

1 hour before sunset Overnight (until 1 hour after sunrise) 

1 hour after sunrise Daytime (until 1 hour before sunset) 

1 hour before sunset Overnight (until 1 hour after sunrise) 

The application monitoring study will be conducted at the location and under the 
conditions described in Table 2. 
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Table 2 
Application Information 

Location: 
Field Size: 
Product Applied: 

Type of Application: 
Commodity: 
Application Rate: 
Grower/Applicator: 

To be Determined 
Largest field that can be fumigated in 1 day 
50 to 60% methyl bromide, 40 to 50% chloropicrin (by 
weight) 
Bed tarpaulin fumigation 
To be Determined 
Maximum label rate 
To be Determined 

DPR staff will coordinate the selection of the study site and the test dates with 
representatives of the Chloropicrin Manufacturers Task Force (CMTF) and will obtain 
permission from the grower (and any other land owners where samplers may be 
located). Chloropicrin/methyl bromide bed-tarpaulin applications typically proceed at a 
pace of about one acre per hour or about 10 acres per day per application rig. 

A minimum of 8 samplers will be positioned, one on each side of the field and one at 
each corner. A 9th replicate sampler will be collocated at one position (downwind site). 
Samplers should be positioned at the required inner buffer distance. Site conditions will 
dictate the exact placement of samplers but no sampler will be positioned closer than 
the inner buffer distance. Sampler positions for this study differ from earlier bed 
fumigation application monitoring studies for reasons noted in the memorandum 
(Sanders to Cook, October 31, 2003) included as Attachment VI, 

In regard to field data, the monitoring report will include: 1) a record of the positions of 
the monitoring equipment with respect to the field, 2) the application start location, 3) 
the direction of crop rows 4) how the field was divided to treat if over several days, 4) a 
drawing of the monitoring sites showing the precise location of the meteo.rological 
equipment, trees, buildings and other obstacles, 5) meteorological data collected at a 
minimum of 15-minute intervals including wind speed and direction, humidity, and air 
temperature and comments regarding degree of cloud cover, 6) the elevation of each 
sampling station with respect to the field, and the orientation of the field with respect to 
North (identified as either true or magnetic North), and 7) the start and end time of the 
application. In addition, the materials and procedures used to tarp the field will be 
documented. 

III. Analvsis 

The sampling and analysis method and validation results for the sampling and analysis 
of chloropicrin are included as Attachment II. The chloropicrin method will consist of 
sampling with XAD-4 resin cartridges along with GC analysis with mass selective 
detector. The method detection limit (MDL) and estimated quantitation limit (EQL) for 
chloropicrin are 3.96 nglsample and 19.8 nglsample, respectively. For a 24-hour 
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sample at 100 sccpm, the MDL and EQL would be 27.5 ng/m3 and 137 ng/m3, 
respectively. The DPR target EQL was 100 ng/m3. The analyses will be performed by 
the ARB laboratory in Sacramento. 

IV. Field Qualitv Assurance 

Field Quality Control for the application monitoring will include the following: 

1) 

2) 

3) 

4) 

5) 

Four field spikes will be obtained by sampling ambient air at the 
application monitoring site for 24 hours. The field spikes will be obtained 
by sampling ambient air during the background monitoring (i.e., ‘collocated 
with a background sample at the same environmental and, experimental 
conditions). The spike levels for chloropicrin in the adsorbent tube 
samples have not yet been determined. 

Four trip spikes will be prepared at the same level as the field spikes. The 
trip spikes will be labeled, recorded on the field log-sheet, and transported 
along with the field spikes and application samples. 

Four lab spikes will be prepared at the same level as the field and trip 
spikes. The lab spikes will remain in the laboratory freezer and will be 
extracted and analyzed along with the field and trip spikes. 

Collocated (replicate) samples will be taken for all sampling periods 
(except the background period) at one sampling location (downwind). 

A trip blank will be obtained, labeled, recorded on the field log-sheet, and 
transported along with the field spikes and application samples. 

V. Sample Labeling 

Samples will be labeled using the following format: 

Location-Chemical-Sampling Period-Type of Sample 

Where (as an example): 
Location is designated as north I,2 or 3 (Nl , N2, N3), west (W), south I, 2 or 3 
(Sl , S2, S3), and east (E). These designations can be revised as necessary 
depending on the configuration of the field. 

Chemical is designated as C for chloropicrin. 

Sampling period is designated as B (for background) or 1 through 6. 
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The type of sample is designated as S (sample), C (collocated), TB (trip blank), 
TS (trip spike), and FS (field spike). 

Examples: S2-C-B-S (South2, Chloropicrin, background, sample) 
S2-C-B-FS (Southi), Chloropicrin, background, field spike) 
s2-C-l -s (South2, Chloropicrin, sampling period I, sample) 
S2-C-I-C (South2, Chloropicrin, sampling period I, collocated) 

VI. Personnel 

ARB sampling personnel will consist of staff from the Air Quality Surveillance Branch. 

VII. Safetv Recommendations 

Refer to Attachment V for general information on and toxicology of chloropicrin and 
methyl bromide gas fumigants. The DPR’s Monitoring Recommendations include the 
following safety recommendations for chloropicrin. 

“The chloropicrin product labels warn that chloropicrin is a poisonous liquid and 
vapor and is readily identifiable by smell. Inhalation of vapors may be fatal and 
exposures to low concentrations of vapor will cause irritation of the eyes, nose, 
and throat. Exposure to high concentrations or for a prolonged period of time 
may cause painful irritation to the eyes or temporary blindness. Contact with the 
liquid will cause chemical burns to the skin or eyes and is harmful or fatal if 
swallowed. 

The acceptable air concentration for persons exposed to chloropicrin is 0.1 ppm. 
If air concentrations exceed 0.1 ppm, an air purifying respirator must be worn.- 

The highest concentrations of chloropicrin at 20 m from the field should not 
exceed 0.05 to 0.08 ppm. The label states that the applicator and other handlers 
must wear: loose fitting, long -sleeve shirt and long. pants, shoes and socks, and 
full-face shield or safety glasses with brow and temple shields. Monitoring 
personnel should refer to the label of the product used and should use proper 
protective equipment to prevent exposure to the dust, vapors, or spray mist.” 

The DPR’s Monitoring Recommendations include the following safety recommendations 
for methyl bromide. 

“According to the product labels for methyl bromide, it is an extremely hazardous 
liquid and vapor under pressure. Inhalation may be fatal or cause serious acute 
illness or delayed lung or nervous system injury. Liquid or vapor may cause skin 
or eye injury. Methyl bromide vapor is odorless and non-irritating to skin and 
eyes during exposure and toxic levels may occur without warning or detection. 

The acceptable air concentration for persons exposed to methyl bromide is 5 
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ppm, except for those in residential or commercial structures. A respirator is 
required if air concentrations exceed 5 ppm at any time. According to the label, 
proper protective equipment for applicators include loose fitting or well-ventilated 
long-sleeved shirts and long pants, shoes and socks, full-face shield or safety 
glasses with brow and temple shields. Monitoring personnel should refer to the 
label of the actual product used for further precautions. Methyl bromide 
concentrations at the buffer zone distance should not exceed 1 ppm at any time.” 
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@JALIrY ASSURANCE PLANEOR PESTICIDE MONITORING. 

I. Introduction 

‘At the request of the Department of Pesticide Regulation (DPR), the Air Resources Board 
(ARB) staff determines the airborne concentrations of specified pesticides following monitoring 
recommendations established by the DPR. This air monitoring is conducted to fUil1 the 
requirements of AB 1807/32 19 (Food and Agricultural Code, Division 7, Chapter 3, Article 1.5) 
which requires the ARB “to document the level of airborne emissions . . . . of pesticides which 
may be determined to pose a present or potential hazard.. .” when requested by the DPR The ’ 
documentation of airborne concentrations is usually accomplished through two types of 
monitoring. ‘The first consists of five to eight weeks of ambient monitormg in the general area 
of, and during the season of, peakuse of the specified pesticide. The second -is monitoring 
around the perimeter of a field during and for 72 hours after an application has occurred. These 
are referred to as ambient and application monitoring, respectively. To help clarify the 
differences between these two monitoring programs, ambient andapplication are highlighted in 
bold in this document when the information applies specifically to either program. The purpose 
of this document is to specify quality assurance activities for the sampling and laboratory 
analysis of the .monitored pesticide. 

A. Quality Assurance Policy Statement 

It is the policy of the ARB to -provide DPR with accurate, relevant and timely air 
monitoring measurements of airborne pesticide concentrations. The goal of this document,is.to 
identify procedures that ensure’ the implementation of this policy. 

B. Quality Assurance Objectives 

Quality assurance objectives for pesticide monitoring are -as follows. 

(1) to establish the necessary quality control activities relating to site selection, method 
validation, analytical standard operating procedures (SOP), sample collection, sampling 
and analysis protocol,.data reduction and final reports, and; 

(2) to assess data quality in terms of precision, accuracy and completeness, and;’ 
(3) to design air monitoring strategies to meet the pesticide target (estimated) quantitation 

levels as provided by the DPR. 

II. Air Monitoring 

All sampling will he coordinated through communication with the County Agricultural 
Commissioner’s Offrce. The local Air Quality Management District (AQMD) or Air Pollution 
Control District (APCD) will be notified prior to any monitoring. Sample collectionwill be 
conducted by staff of the Testing Section or staff of &Air Quality Surveillance Branch.of the- 
,ARB, or an approved ARE contractor. 
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A. Siting 

The location and time-frame for ambient and application monitoring are based on 
direction provided by the DPR in their “Use Information and Air Monitoring Recommendation 
for Pesticide Active Ingredient” documents. dese recommendatitins are based on historical 
trends (normally 2 to 3 years prior) and are submitted to the ARE! by the DPR approximately 1 
year in advance of intended monitoring. The recommendations direet ARB to monitor for a 
pesticide in specific counties during specific use periods. Pesticide use maps (historical) and 
histograms are used along with close coordination with staff of the County Agricultural 
Commissioner’s -Office to predict areas (and times) of use for the pesticide for the upcoming use 
year. Approximately one month prior to the scheduled monitoring DPR will reevaluate the 
historical use trends using the most recent pesticide use data available. 

For selection of ambient monitoring sites, ARB staff work through an+thorized 
representatives of school districts, private companies or city, county or state government, 
.agencies. The probe (sampler) siting criteria for ambient pesticide monitoring were obtained 
from the U.S. EPA “Ambient Air Quality Surveillance” criteria (40 CFR, Part 58) and are I-isted 
in TABLE 1. Ai per the DPR monitoring recommendations, three to five sites are-chosen. The 
moktoring objective in choosing these sites is to estimate population expbsure in relatively high- 
population areas or in areas frequented -by people (e.g., schools or school district offices, fire 
stations, or other public buildings). Sampling.sit& should be 1ocaWnear (in regions of) specific 
agricultural .crops as recommended by the DPR. One additional site is chosen and designated to 
be an urban area “background” site which is located away from any expected applications. 
Information will be collected for each site and reported to DPR.regarding; 1) -the proximity of .the 
each samI?ler to .treated or potentialljl treated fields, including the distance and direction, and.2) 
the distance the sampler is located above the ground. Normally the ambient samplers will be 
located on the roof-of a.one-story building (e.g., at schools) with the sample cartridge locited as 
about 1 S meters above the roof. 

Probe siting criteria for placement of samplers around a pesticide ~applichion are the same 
as for ambient mbnitoring tests-(TABLE I). A minimum of four samplers are positioned, oneion 
each side of the-field. A fifth sampler is collocated at one position, normally the downwind side 
(based on prevailing breezes). Once monitoring has begun, the sampling stations are not moved, 
even if the wind direction has changed. Ideally, samplers should be placed at a minimum ’ 
.distance of 20 miters from the perimeter of the field and should be equidistant from the field. 
Th&e requirements are nearly impossible-to meet because of the physical limitations of most 
application sites. Twenty metersjvm a potentiafapplication field invariably places the stirpier 
on another landowner ‘s property, in anotherjeld where tractors and other equipment must 
operate, or into another orchard where the siting criteria cannot be met. Fences, canak, roaak 
aItches, railroad tracks, brush, -trees, houses, barns, livestock, parked equipment, uncooperative 
neighbors, etc. are common -obstacles. Monitors are placed as far as possible, up to 20 meters, 
j?om the field. Attempts.are always made to center .the samplers on the face of a side of the field. 
The ‘sampler is placed to maximize the distance porn the field and to avoid obstructions 
bordering the field. Conditions at the site &ill dictate the actual placement of monitoring 
statiOns. Information is collected and reported to DPR regarding; 13 an accurate record Of the 
positions of the monitoring equipment with-respect to the field, including the exact distance that 
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the sampler is positioned from the field; 2) an accurate dra-wing of the monitoring site showing 
the precise location of the meteorological equipment, trees buildings and other obstacles; 3) the 
elevation of each sampling station with respect to the field and the orientation of the field with 
respect to North (identified as true or magnetic North). Determination of an appropriate site for 
an application test is based on the “recommendations” provided by the DPR. Parameters used 
to choose the site are: 

1. crop type, L 

2. minimum field area of 19 acres, 
3. 
4. 

minimum application rate (as directed by the DPR), 
type of application (normally no preference by the DPR), 

5. availabibty of sites on all four sides of the field which meet the criteria in Table 1 and 
can be sited 20 meters from the perimeter of the field (quite often this is not possible, .’ 
‘i.e., normally 4 sites are chosen but they may not all meet the criteria), and 

6. accessibility and security of the sampling sites/equipment. 
Monitoring sites (fields) are arranged through communication with, and the voluntary 
cooperation of, applicators, growers or owners for application monitoring. Normally, 
representatives of the County Agricultural %ommissioner’s Offrce will make initial contact with 
the -applicators/growers or will at least provide a Iist of possible candidates. 

TABLE 1. PESTICIDE PROBE SITING CtiTERIA SUMMARY 

)ovx Ground (Meters, 
Minimum Distance from Supporting j Vertical 

1 Shcture (Meters) -- - IHoriz ontal 
Other Spacing Criteria 

I E 2-15 
1 
1 
1. Should be 20 meters corn trees. 
2. Distance from sampler to obstacle, 
such as buildings, must be at least 
twice the height the obstacle protrudes 
above the sampler. 
3. Must have unrestricted air flow 270” 
around sampler. 
4. Samplers at a collocated site 
(duphcate for quality assurance) should 
be 2-4 meters apart if samplers arehigh 
flow, >20 liters per minute. 

B. Schedule 

Samples for ambient pesticide monitoring will generally be collected over 24-ho~r 
periods on a schedule of 4 samples per week (Monday through Friday).for 5 to 7 weeks. 
Occasionally the normal schedule will be interrupted due to holidays and make-up samples may 
be collected over weekends. 

Indiiidual application monitoring schedules will vary based on the type and length of 
application but will follow the schedule guidelines outlined below in TABLE 2. Ideally, the 
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monitoring study will include samples taken before, during and for -approximately 72 hours 
following application. 

TABLE 2. GUIDELINES FOR APPLICATION. SAMPLING SCHEDULE 

Sample period begins: Sample duration time 
Background .(pre-application) Minimum of 12 hours 
During application Length of application time 
End of application 1 hour (or up to 1 hour before sunset) ’ 
1 hour post-application 2 hours (or up to 1 hour before sunset) ’ 
3 hour post-application 3 hours (or up to 1 hqur before sunset) ’ 
6 -hour post-application 6 hours (or up to 1 hour -bqfore sunset) ’ 
1. hour before sunset Overnight? (until 1 hour after sunrise) 
1 h&r after sunrise Daytime (until 1 hour before sunset) 
1 hour before sunset Overnight (until 1 hour after sunrise) 
1 hour after sunrise 24-hour (until 1 hour after sum&e) 

1 These sample duration times‘will be adjusted depending on length of application and time of sunset 
2 All overnight samples must include the period Tom one hour before sunset to one hour after sunrise.. If the 

application extends beyon’d “1 hour before sunset” then the overnight sainple will be started at $e end of 
application. 

Occasionally, a pesticide application may occur all day long and over the course of twd or 
more days. In these instances samples &e collected during the first daily application, followed. 
-by asarnpie Tom end o-f application to 1 hour before sunset, followed by an overnight’sample 
ending at either the start of application or 1 hour after sunrise the next morning (same for second, 
or more application days}. Following the end of the application, samples are collected according 
to*he above schedule, starting with the l-hour sample. . 

C. Meteorological Monitoring 

Data on’wind speed and direction, barometric pressure, relative hiu-nidity and air 
temperature will be collected during application monitoring by use of an on-site meteorological 
station. The meteorological data will be acquired using a data logger at a minimum of 15 minute 
intervals (averages). Meteorological systems will be calibrated as specified in the /+$RB manual, ’ 
“Air Monitoring Quality Assurance, Volume II, Standard Operating Procedures for Air Quality 
Monitoring.” Meteorological data are not collected for the ambient monitoring programs. 



II-I. Method Validation ’ 

A. Method Detection Limit 

The method detection limit (MDL) is defined as the lo-west concentration at which 
individual measurement results for a specific analyte are statistically different from a blank (that 
may be zero) with a specified confidence level for a given method and matrix. 

MDL is defined as 3.14 x s; where s is equal to the standard deviation of seven replicate 
spiked samples (e.g., XAD sample cartridges). The spiked samples are prepared and analyzed in 
the same way as actual samples. The spokes should be prepared at a concentration that is 
between one to five times the estimated MDL. 

B. Estimated .Quantitation Limit 

The estimated quantitation limit (EQL) is the recommended lowest level for quantitative 
decisions based ‘on individual measurements for a given method and- representative matrix. This 
EQL is defined as 5 x MDL. 

C. Reproducibility . 

The reproducibility of the method should be determined by performing- five replicates at 
three different concentrations. The lowest level should be at or near the EQL. The-average and 
standard deviation of each set of replicates should. be determined and reported. 

D. Extraction Efficiency 

Extraction efficiency is defined as the amount of pesticide recovered from a @Iced 
sample. Three replicates at two levels and blank should be extracted with the average and 
standard deviation determined for the replicates. The average amount divided’by ‘the amount 
added multiplied by’ 100 will give the percent recovery. Recommended recoveries ‘should be 
between 70-130%. 

E. Sampling Efficiency 

Sampling efficiency is determined by spiking a sample ti a known amount of 
pesticide. The spiked sample is placed in a sampler and set to the same flow rate and timethat 
samples are collected. At a minimum three replicate spiked samples at a concentration -two times 
the EQL of the method and a collocated background are collected. The samples are extracted 
and average -recovery and standard deviation of the spike samples are determimed. 

F. Breakthrough 

Breakthrough is determined by using a two stage sampling media (usually a filter or resin). 
The front atage is spiked with a known quantity of the pesticide. The-breakthrough study 

samples are normally spiked at a relatively high level, e.g., at a level that might be observed. 
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during an application study. If time andresources permit, both low and high level spike studies 
are run. The backup will be the same filter or resin type and placed in series with the front filter 
or resin. Air is passed through the sampler at the same flow rate and sample time as a real 
sample (minimum sample time of 24 hours). The front-and backstage are recovered and extracted 
separately. If breakthrough is observed then the sampling strategy must be reviewed, modified 
and retested before the start of a sampling project. 

G. Freezer Storage Stability 

Spiked samples should be stored under the same conditions as the samples and for the 
anticipated time that the samples are stored. Recoveries are determined. A high (either at a level 
expected during the application study or at the high end of the calibration curve) and a, low (1 to 
2 times the EQL) concentration set should be studied. Aset consists of three replicate spikes 
each for 3 time intervals. 

IV. Field Sampling Quality Control Procedures 

Monitoring programs will include the following quality control procedures: 

A. Sample Labels 

Sample labels will be affixed either directly to the sampling cartridge or will be placed in 
the individual sample container (e.g., culture tube or zip-lock bag). The sample labels will 
include at least the following informati.on. 

1. Pesticide name and the ARB project number. 
2. Log number 
?. Sample I.D. 
4. Monitoring Location 
5. Sampling end date 
6. General comments 

B. Log Sheets 

Field data log sheets will be used to record the sampling log number, samplel.D., start 
and stop dates, start and stop times, start and end flow rate, initials of,individuals conducting 
sampling, malfunctions, leak checks (at the beginning and end of each sampling period, see 
Appendix I), weather conditions (e.g., rain) and any other pertinent data which could influence 
sample results. Refer to Appendix I for a recommended log sheet format. 

C. Chain of Custody Forms 

Attached as Appendix II is a recommended format for chain of custody (WC) sheets. 
COC sheet must accompany any/all samples during transport, transfer-or storage. 

A 
All exchanges 

of sample possession must berecorded. ,The laboratory will keep copies- of the COCs and 
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forward the originals to the project engineer. The original COC sheets must beTetained in the 
pesticide project file. 

D. Flow Controller Calibration and Audit 

Field flow control& (r&meter, electronic ffow controller or critical orifice) shall be 
calibrated against a referencedstandard prior to a monitoring period. This referenced standard 
{e.g., digital bubble flowmeter or electronic digital mass flowmeter) must 5e verified, cetified or 
calibrated with respect to a primary standard at least once per year by the Quality Management 
and Operations Support Branch (QMOSB) of ARB. Appendix V shows an example of a form to 
.document the flow controller calibration results. 

A flow audit of the field air samplers will be conducted by the QMOSB before eatih 
pesticide monitoring project. If results of this audit indicate a difference from the calibrated 
values of more than lo%, then the field flow controllers should be rechecked until they meet this 
objective. A written report of the QMOSB audit results will be included as an appendix in the 
final monitoring report. 

Sampling flow rates should be checked in the field and noted before and after each 
sampling period. A separate, certified flow meter (i.e., not the one used in the sample train to 
control flow) will be used to check the flow. The flow rates should be checked affer the initial 
sampling system leak check.and before the “end” sampling system leak check. 

E. Background Sampling 

A background sample will be taken at all sites (4 sides) prior to & application test. The 
duration of the background sample shouldbe sufficient to achieve the pesticide target,24-hour 
EQL, .as directed by the DPR prior to the test, and must be a minimum of twelve hours and up to ” 
24 hours if scheduling permits. This sample will e&ablish if any-of the pesticide being 
monitored is present in the air prior to the application. It also can indicate if other environmental 0 
factors. are interfering with the detection of the pestiCide of concern-d-tig analysis. 

While one of the sampling sites for ambient monitoring is referred to as an “urban area 
background,” it is not a background sample in the conventional sense because the intent is not to 
find a non-detectable level or a “background” level prior to a particular event (or application). 
This site is chosen to represent a low probability of .finding the pesticide and a high probability 
of public exposure if significant levels of the pesticide are deteeted at this urban background site. 
Detectable levels of some pesticides- may be found at ~IJ urban area background site if they are 
marketed for residential as well as commercial/agricultural use. in example of an urban area 
background site is the ARB air monitoring station in downtown Fresno. 

F. Collocated Samples 

For both ambient and application monitoring, the method precision will be demonstrated in 
part by collecting samples from collocated samplers (replicate analysis of samples also relates to 
method precision). An additional ambient sampler will be collocated at each of the sampling 
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sites, Normally,-collocated samples will be collected at each ambient siteevery Wednesday for 
each week of sampling. The samplers should be located at least two meters apart if they are high 
volume samplers (~20 Lpm) in order to preclude airflow interference. This consideration is not. 
necessary for low flow samplers. The ccllocated sampler for application monitoring should be 
positioned at the downwind sampling site where the highest concentrations are expected. The 
coliocated site is not changed after the study starts. 

G. Trip Blanks 

A trip blank should be included with each batch of samples submitted for .analysis. This 
will usually require .me trip blank for an application monitoring study and one trip blank per 
week for an ambient monitoring program. Trip blanks are prepared by opening a sampling 
cartridge (e.g., breaking the ,ends of an XAD glass tube) in the field followed by normal labeling 
and sample transport (i.e., along with the samples). 

H. Laboratory, Trip .and Field Spikes 

The laboratory, frip andjkld spikes are prepared, extracted and analyzed at the same time 
and they are generally all spiked at the same level. The laboratory spikes are immediately 
placed in the laboratory refrigerator (or freezer) and kept there until extraction and analysis. The 
trip spikes are kept in the freezer until transported to the field. The trip spike samples are kept 
on dry ice i-n an ice chest (the same one used for the samples) during transport to and from the 
field and at all times while in the field except for tripspike sample log-in and labeling. Thefield 
spikes are stored and transported in the same way as the trip spikes. ,However, field spikes are 
obtained by sampling ambient air through the spiked cartridge at the same environmenta~and 
experimental conditions as those occurring at the time of-the study. 

Ambient, field spikes are collocated (same location, flow rate and sampling period) with a’ .” 
sample collected at the urban background sampling site (to minimize background 
concentrations). Ambient field spikes are normally prepared at a level of ap.proxirnateIy 2 times 
the’EQL, or at a level representative of ambient concentrations. 

Application study field spikes are collocated with the background samples collected at the 
four sides of the application site (i.e., one background and one field spike per side). Application 
field spikes are normally prepared at alevel close to expected air concentrations. Field spike 
results are corre.cted by subtracting the amount of pesticide residue found in the collocated, 
unspiked sample before calculation of residue recoveries. 

I. Transportation of Samples 

All samples will be capped, placed in a sample container (e.g., culture tube or zip-lock bag’) 
and placed in an ice chest on dry ice immediately following sample collection and labeling. The 
samples will remain on-dry ice until transferred to the laboratory and will then be stored in the 
lab refiigerator or freezer. Any special handling procedureswill be identified during the method 
validation and will be outlined in the.SOP. 
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J Meteorological Station Calibration 

Meteorological station calibration procedures will be performed as specified by-the ARE3 
manual, “Air Monitoring Quality Assurance, VoIurne II, Standard Operating -Procedures for Air 
Quality Monitoring.” 

K. Preventive Measures 

in the 
To prevent loss of data, spare pumps and other sampling materials should be kept available 
field by the operator. A periodic check of sampling pumps, meteorological instruments, 

extension cords, etc., should be made by sampling personnel. 

V. Analysis 

Method development and analysis of ail field samples must be conducted by a fully 
competent laboratory. To ensure the capability of the laboratory, a systems audit may be 
performed, upon request, by the ARB Q&hty Management and Operations Support Branch 
(QMOSB) prior to the first analysis per a pesticide pro-ject. After a history of competence is 
demonstrated, an audit prior to each pesticide project is not necessary. However, during each 
pesticide project, the spiked samples discussed above should be provided to the laboratory to 
demonstrate accuracy and precision. These spiked samples will be prepared by qualified API3 
laboratory staff. 

If using-GUMS, isotope dilution is the recommended method for quantitation. Isotope 
dilution is where the isotope analog of the target compound is spiked to the sample prior to / 
sample preparation. The internal standard goes’ through the same sample and .analytical steps $a 
that the target analyte does thus-compensating for losses during sample preparation and 
instrument variability during analysis. When no isotope is available an internal standard is 
recommended. An internal standard is spiked to the sample just prior .to analysis. The internal 
standard compensates for instrument variability. If no suitable internal standard is found then an 
external standard method may be used. 

VI. Analytical Quality Control Procedures 

A. Mass Spectrometer Tuning (ifMS is used) 

A daily tune shall be performed using perfluorotributyl amine (PFTBA). The MS should 
be calibrated to optimize the MS for the mode of operation and type of pesticide analyzed. 
Documentation and performance criteria shall be specified in the standard operating procedure. 
A reeord of the tune for each batch should kept 011 file, A daiIy tune must beperformed prior to 
the analysis of an analysis sequence and every 24 hours during an analysis sequence. If longer 
intervals between tunes are used, then the stability of the MS must be demonstrated during the 
method development phase and approved prior to the sample analysis. 
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B. .Calibration .j 

Initial Calibration 
At the beginning of method development an initial multi-point calibration curve is 

performed to demonstrate the calibration range of the pesticide analyzed. A typical multi-point 
calfbration consists of 5 different concentrations with a single replicate at each concentration. 
The calibration range usually should not exceed 40: 1 with the lowest level standard at the EQL 
unless there is no need to measure values as low as the EQL. Depending on the linear range of 
the ‘&alyte, multi-points with other than 5 levels may be used although a multi-point with less 
than 3 levels is not permitted. Typically a linear calibration is preferred although aaynamic 
range using a quadratic is acceptable. For quadratic calibration curves quantitation can only be 
performed within the calibration range. Sample above the calibration curve must be diluted into 
the calibration range and reanalyzed. 

Daily Calibration 
Prior to the analysis of a set of samples a calibration must be performed. This calibration 

is called the daily calibration. The daily calibration is either a multi-point calibration or a 
mid-point calibration. The mid-point calibration consists of a single calibration at the mid-point 
ofthe initial multi-point calibration curve. If the mid-point is within a prescribed range (i.e., 
within +/- 20% of the original calibration) as -determined from the initial calibration then the 
original initial calibration’ is still considered valid and the response is replaced. If the mid-point 
calibration is outside that range then another multi-point calibration must be performed; A 
calibration check at the same level is also run. If the mid-point calibration and the midpoint 
calibration check are within a prescribed range (i.e., +/-20%) of each other then analysis can 
begin. If the calibration check is outside the specified range ,men the problem must-be rectified 
before analysis can begin. 

C. Reagent Blanks. 

A reagent (solvent) blank is performed at least for every batch of reagent used. The 
reagent blank uses the same solvent-that was used for the sample preparation: The blank should 
be free of interferences. If low level contamination of the pesticide residue is found in the 
reagent blank (as may happen when using isotope dilution), then a reagent blank will be 
performed before analysis of each batch of samples. A reagent blank must be analyzed after any 
sample which resuhs in possible carry-over contamination. 

D. Laboratory Controi Blank. 

A laboratory blank is run with each batch of samples. A laboratory control blank (blank 
sampling media, e.g., resin cartridge or filter) isprepared and analyzed by the same-procedures 
as used for field samples. Laboratory blank results must be no higher than 20% of the lowest 
value reported. 

24 
10 



E. Laboratory Control Spike 

A laboratory control spike (LCS) is a resin cartridge spiked (at the level of the midpoint 
of the daily calibration runs) with a known amount of standard. The LCS is prepared and 
analyzed the same way as the samples. Two .LCS are performed.for each batch of samples. 
Laboratory control spikes need to be within 40% (lOO*difference/average) of each other and 
have recoveries that are +/A30% of the theoretical spiked value. If in the method development 
stage it is found that the di.fferenc.es or recoveries are larger, then they must be approved by ARB 
before the analysis can begin, 

F. Calibration Check Samples. 

A calibration check sample {CCS) is a mid-point Mdard run after every tenth sample in 
an analysis set. The purpose of the CCS is to ensure sample drift is within specifiedvalues. The 
CCS sample, must be within +/- 25% of ‘its theoretical value. If the standard is ,outside this range, 
then the samples associated with that calibration check sample must be reanalyzed. If in the 
method development stage it is found that the CCS variation is greater than 25%, then the 
percent variation limit used for the method must be approv.ed by the ELB Branch Chief before 
the analysis can begin. 

G. Duplicate Analysis. 

A duplicate analysis is a sample analyzed in duplicate as ameasure of analytical 
precision. Every tenth sample of an analysis set must be run in duplicate. 

H. Standard Operating Procedures 

Analytical methods must be documented in a Standard Operating Procedure (SOP) before 
.monitoring begins. The recommended format for the SOP-isprovided in Appendix III. The SOP 
will include a discussion of all of the procedures outlined above in this section: The SOP will 
also include a summary of method development results as outlined in Section III above. 

VII. Sampling and Analysis Protocol 

Prior to conducting any pesticide .monitoring, a sampling and analysis protocol, using this 
document as a .guideline, will be written by the ARB staff. The protocol describes the overall 
monitoring program, the purpose of the monitoring and includes the following topics: 

1. Identification of the sample site locations, if possible: 

2. Description of the sampling tram and a schematic showing the component parts and 
their relationship to -one another in the assembled train, including specifics of the 
sampling media (e..g., resin .type and volume, fiIter composition, pore size and 
diameter, catalog number, etc.). 
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3. Specification of sampling periods and flow-rates. 

4. Description of the analytical method (SOP included if possible). 

5. Tentative test schedule and expected test personnel. 

6. Safety information specific to the pesticide monitored. 

Specific sampling methods and activities ivill also be described in the monitoring‘plan 
(protocol) for review by ARB and DPR. Procedures which apply to all sampling projects 
include: (1) sample log sheets (APPENDIX I), (2) chain of custody forms (APPENDIX II), (3) 
sunlight and ram shields fm sample protection during~monitoring, (4) sample storage in an ice 
chest on dry ice until delivery to the laboratory, (5) tip-blanks and, (6) laboratory, trip and field 
spikes. The protocol should include: equipment specifications (when necessary), special sample 
handling and an outline of sampling procedures. The protocol should specify any procedures 
unique to a specific pesticide. 

VIII. Final Reports and Data Reduction 

The mass of pesticide found in each sample should be reported along with the volume of 
air sampled (from the field data sheet) to calculate the mass per volume for each sample For 
each sampling date and site, concentrations should be reported in a ta’ble as ug/m3 (microgram 
per cubic meter) or ng/m3 -(nanogram per cubic meter). When the pesticide exists in.the vapor 
phase under -ambient conditions, the concentration should also be reported as ppbv (parts per 
billion, by volume) or the appropriate volume-to-v&trne units -at conditions of 1 atmosphere and 
25 OC. Collocated samples should be reporte.d separately as raw data, but then -averaged and ), 
treated as a single sample for any data summaries. For sampIes where the end fI&v rate is 
different from that set at the start of the -sampling period, .the average of these two flowrates. 
should be used to determine the total sample volume. 

The final report should indicate the dates of sampling as well as the dates of laboratory 
receipt, extraction and analyses. These data can be compared with the stability studies to 
determine if degradation of the samples has occurred. 

Final reports of alI monitoring studies. are sent to the Department of Pesticide Regulation,, 
the Office of Environmental Health Hazard Assessment, the Department of Health Services, the 
&i~ultud Commissioner’s Office, the local AQMD as well as the applicator and/or the 
grower. Final reports are available to-the public by contacting the ARB Engineering and 
Laboratory Branch, 

A. Ambient Reports 

The final report for ambient monitoring should include a map of the monitored area which, 
shows nearby towns or communities and their relationship to the monitoring stations, along-with 
alist of the monitoring locations (e.g., name and address of the business or public buiIdmg) 
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including the iocations Range/Township/ Section. A site description should be completed for 
any monitoring site whioh might have characteristics that could affect the monitoring results 
(e.g., obstructions). For ambient monitoring reports, information on terrain, obstructions and 
other physical properties which do not conform to the siting criteria or may influence the data 
should be described. Inforrnation will be collected for each site and reported to DPR regarding; 
1) the proximity of the each sampler to treated or potentially treated fields, including the’distance 
and direction, and 2) the distance the sampler is located above the ground. 

Ambient data should be summarized for each’monitoring location by maximum and second 
maximum concentration, average (“detected” results are factored in as (MDL+EQL)/Z, <MDL 
results are factored in as MDL/2), total number of samples, number of samples above the 
estimated quantitation limit (EQL), number of samples “detected” and the number of samples 
below the MDL. For this purpose, collocated samples are averaged and treated as a single 
sample. 

B. Application Reports 

Similarly, a map or sketch indicating the general location (nearby-towns, highways, etc.) of 
the field chosen for application monitoring should be included as well as a detailed drawing of 
the field itself and the relative positions of the monitors. For application monitor’ing reports, as 
much data as possible should be collected about the application conditions (e.g., formulation, 
application rate, acreage applied, length of application and method of.application). This may be 
provided either .through a copy of the Notice of Intent, the Pesticide Control Advisor’s (PCA) 
recornrnendation or completion-of the Application Site Checklist (APPENDIX IV). 
Meteorological data will be reported in 15 minute averages for the application site during the 
monitoring period. Meteorological and pesticide air concentration data will also be summarized 
as wind roses for each application sampling period. The raw meteorolagical data file will also be% 
transferred to. DPR on 1.44 mb floppy disk. 

C. Quality Assurance 

All quality control and quality assurance samples (blanks, spikes, collocated etc.) analyzed 
by the laboratory must be reported. Results of all method development and/or validation studies 
(if not contained in the S.O.P.) will also be reported. The results of any quality assurance 
activities conducted by an agency other than the analytical laboratory should be included in the 
report as an appendix. This includes analytical audits,. system audits and flow rate audits. 
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A?PENDIX I 

SAMPLE FIELD LOG BOOK 
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SAMPLE FIELD LOG BOOK 
Project: Pesticide Air Monitoring 

Log 
# 

Proiect #: 

Sample Date Time start 
ID On/Off On/Off Flow 

End 
Flow 

Still-t End 
Leak Leak 

Check Check 

t 
I 

I I 

t 
I 

I I I d= 
A--- 

r 

Comments 

App.I-Page 1 
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APPENDIX II 

CHAIN OF CUSTODY FORM 
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CHAINOF CUSTODic FORM ’ 
CALIFORNIA AIR RESOURCES BOARD 

MONITORING AND LABORATORY DIVISION 
P.O. Box 28 15, Sacramento. CA 95.8 12 

PESTICIDE 
CHAIN OF WSTODY 

SAMPLE RECORD 

-Job #: 
Sample/Run #: 
Job Name: 
Sample Location: 
Type of Sample: 
Log #‘s: 

Date: 
Time: 

RETURN THIS FORM TO: 

App. II - Page 1 
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ANALYTICAL STANDARD OPERATING PROCEDURE FORMAT 
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I. 

II. 

ELEMENTS TO BE INCLUDED I-&J LABORATORY STANDARDCjPERATING 
PROCEDURES FOR PESTICIDE AIR ANALYSIS 

Engineering and Laboratory Branch 
Air Resources Board 

April 1999 

SCOPE 

III. 

Iv. 

V. 

A. 
B. 
C. 

D. 

A. 
B. 

Descriptiorrof scope and detection limits of pesticide(s) to, be analyzed. 

C. 
Documents and references upon which method is based. 
‘Definitions of any special terms must be given. 

SUMMARY OF METHOD 

A. General description of sampling and analytical procedure. Enough information 
should be included for an experienced analyst to readily recognize the principles of 
operation. 

INTERFERENCES AND LIMITATIONS 

A. Comments made here should cover both a.naIytical and sampling problems,.known 
and potential. 

EQUIPtiT AND CONDITIONS 

A. INSTRUMENTATION: As specific a description as possible. Any modifications or 
improvements of the basic system must have an accompanying schematic. For 
chromatographic analysis list columns;-flow rates, temperatures, detectors, amplifier 
ranges-and attenuations, sample volumes, etc. . 

B. AUXILIARY APPAIWIT3S: Pro ‘d vr e a d 
conditions. 

escription of the function and operating 
Include a description of the sampling equipment if the equipment is 

specific to this method. For example, “Vacuum pump, ACME Model 62, capable of 
maintaining a 1 CFM Air Flow at 10” vacuum.” 

REAGJZ-NTS AND MATERIALS 

Provide-a list of all reagents used and specify purity and/or grade. 
.Describe preparation of any special reagents for analysis and sampling. 
Specify composition, preparation, and concentrations of stack, intermediate, and 
working standards. 
Describe in detail any necessary safety precautions for handling and disposition of 
chemicals. 

App. III - Page 1 
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VI. PROC-EDURES 
.’ 

A. FIELD SAMPLING TECHNIQUES 
1. Refer to appropriate .Field Sampling S.O.P. for exact details of sampling, chain of 

custody and sample identification procedures. 
2. Describe equipment used. 
3. List sampling conditions: materials, flow rates, etc. 
4. -Describe any potential problems and limitations, with means of controlling .such 

problems. 
5. Describe any methods used to split samples for other types of analyses, if 

necessary. 
I 

B. LABORAToRY SAMPLE PREPARATION/PRETREATMENT .TECHNIQUES 
‘. . 

1; Describe (or refer to an appropriate section of a Laboratory Quality Control 
Manual) a protocol for sample log-in procedures, including document control and 
sample examination for damage. Any possible hazards due to toxic or flammable 
chemicals must be clearly identified. Any sample storage requirements, such as 
immediate refrigeration or protection for light must be noted. 

2. Describe any methods used for preconcentration, dilution clean-up filtration, 
extraction, concentration, etc., after the sample is received from the field.. 

C. ANAYSIS 

1.. Describe as clearly as possible the exact instrument con&nation and set-up 
techniques 

2. .Describe analysis blank and calibration procedure with associated limits on 
-precision and accuracy. 

,$ 
Describe analysis of Control Samples and limits of the 

resulting-data. Describe steps taken in an “out-of-control” situation. Specify the 
,format and location of recorded calibration and Control Sample data. 

3. Describesample analysis. Description must include an example of expected data 
(for example, a sample chromatogram with all components of interest labeled). 

4. Give calculation procedures for results. Describe data recording and data 
submittal. 

, 

VII. PERFORMANCE CRITERIA 

A. Describe frequency of duplicate analyses, spikes, field blanks, and acceptable limits 
of each. 

B. Describe frequency of multiple standard analyses to check method linearity and 
detection limit. 

C. If confirmatory method is used, refer to specific S.O.P. 

:34 
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VIII. METHOD VALI-DA-DON 

Validation testing should provide an assessment of accuracy, precision, interferences, 
method recovery, method detection limit and estimated quantitation limit. Method 
documentation should include confirmation testing with another method when possible, and 
quality control activities necessary to routinely monitor data quality control such as use of 
control samples, control charts, use of surrogates to verify individual sample recovery, field 
blanks, lab blanks and duplicate analysis. All .data should be properly recorded in a laboratory 
notebook 

The method should include the frequency of analysis for quality control samples. Analysis 
of quality control samples are recommended before each day of laboratory analysis and after 
every tenth sample. Control samples should be found to be within.. control limits previously 
established by the lab performing the-analy-sis: If results are outside the ‘control limits, the 
method should be reviewed, the instrument recalibrated and the control sample reanalyzed. 

All quality control studies should be completed prior to sampling a&include recovery data 
from at least three samples spiked at least two concentrations, Instrument variability should be 
assessed with three replicate- injections of a single sample at each of the spiked concentrations. 
A stability study should be done with tripIicate spiked samples being stored-under actual 
conditions and analyzed at appropriate time internals. This study should be conducted for a 
minimum period-of time equal to&e anticipated storage period. Prior to each sampling study, a, 
conversion/collection effUency- study should be conducted under field conditions (drawing .’ 
ambient air through spiked sample media at actual flow rates for the recommended sampling 
‘time) with three replicates at two spiked-concentrations and a blank. Breakthrough studies 
should also be conducted to determine the capacity of the adsorbent,material ifhighlevels of 
pesticide are expected or if the suitability of the adsorbent is uncertain. The following data will .I, 
be included in the SOP. 

A. A table describing linearity (correlation coeffxients), accuracy (method bias), 
precision (standard deviations at all levels analyzed), and detection. 

B. Data on sampling efficiencies, stability, pertinent breakdown products, break through 
volumes and desorption efficiencies. 

C. Data on storage stability and conditions far samples and standards. 
D. References to quality assnrance information derived from published and/or 

interlaboratory sources if available, 

,5 3 
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APPENDIXIW 

APPLICATION CHECKLIST 

. 
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APPLICATION CHECKLIST 

I. Pesticide: 
2. countv: 

4. Field .Address: I 

5. .Field Location (R/T/S): 

6. Field Size (acres): 

7. Contact Person: 

8. Background Monitoring Period: 

9. Target EQL Met?: 

IO. Product Applied: 

11. Application Rate: 

12. Comments on Tank Mix: 

13. Method of Application (ground, air, irrigation, injection, tar@ng etc.): 

14. Start of Application: 

15. End of Application: 

16. Pattern of Application: (e.g., east to west): 

17. Weather Conditions: 

18. -Met Station Location (and elevation): 

.19. Any Other Applications in Area: 

20. Sampler Elevations: 

- Camera pictures of each sampler from all 4 directions 
- Camcorder video of each sampler in relation to field and surroundings 

‘- Rotameter #s logged 
- Check dimensions of field with known acreage (43560 p/acre). & compare sides 
A Crops around -field labeled on diagram 

App. TV -Page 1 
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‘FLOWCONTROLLER CALIBRATION FORM ,- ’ 



Project: 

Desired Flow 
Rate: 

Controller ID: 

Controller Set: 

IReadings: 

-Readings: 
-Readings: 

Average: 
Deviation: 

ControHer ID: 

Controller Set: 

-Readings: 

-Readings: 
-Readings: 

Average: 
-Deviation: 

FLOW CONTROLLER; I-POINT FLOWCALIBRATION &ET 

Pre: 
Post Project #: Date: 

Cahb. by: 

BUBBLEMETER READINGS 
(name) 

Aveiage of Averages : 

PROCEDURE . 
1. Set-up sampler as if to collect sample, including filled sample cartridge. 
2. Set flow controller to achieve desired flowrate and-record control&x setting. 
3. Observe and record Bubblemeter flow (on form or direct to floppy - Change File name). 
4. Reset to zero. Then tepeat step 3 two more times. 
5. Calculate the-average of 3 readings. 
6.’ Repeat steps 1 thru 5 for each Rotameter. 
7. AVeIq8 of Averages and Deviation automatically calculated. Replace any Rotameters that ~ 
deviate by 1’0% or more from the Average of Averages. 
8. QA Section will get a copy for-comparison with their results fOr,the same Setups. 

App. V - Page 1 
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Attachment II 

Standard Operating Procedure, Sampling and,Analysis of Trichlaronitromethane 
(Chloropicrin) in Application and Ambient Air 

using Gas Chro’matographylMass Selective Detector 
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I 

California Environmental P-rotection .Agency 

@ZESAir Resources Board ~ 

Standard Operating Procedure for 
Sampling and Analysis ‘of Trichloronitromethane 

(Chloropicrin) in Application and Ambient Air using Gas 
Chromatography/Mass Selective Detector 

Special Analysis Section 
Northern Laboratory Branch 

Monitoring and Laboratory Division 

Revision 1 
10129102 

Approved by: 

Russell Grace, Manager 
Special Analysis Section 

-DISCLAIMER: Mention of any trade name or commercial product in this Standard 
Operating Procedure does not constitute endorsement or recommendation of this 

-product by the Air Resources Board. Specific brand .names and instrument descriptions 
listed -in the Standard Operating .Procedures are equipment used by the ARB 
laboratory. Any functionally equivalent instrumentation can be used. 
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I. -SCOPE 

The current method is for the analysis of trichloronitromethane (TCNM) using a gas 
chromatograph/mass selective detector. The procedure is for the analysis of 
application and ambient air monitoring of TCNM using XAD-4 resin tu.bes. The 
Department of Pesticide Regulation (DPR) asked the Air Resources Board. (ARB) to 
analyze for TCNM during agricultural/structural application with a requested quantitation 
hmit of 1 .O pg/m3 and ambient monitoring with a quantitation limit of 0.1 pg/m3. 

2. SUMMARY OF METHOD 

Resin tubes, XAD-4, are placed on the sampler for 24 hours at a flowrate of 0.1 liters 
per minute (LPM or 100 mLPM). The samples are stored in an ice chest or refrigerator 
until extracted with 3.0 ml of dichloromethane (DCM). A gas chromatograph with a 
mass selective detector in the selected ion monitoring (SIM) mode is used for analysis. 

3. INTERFERENCES/LIMITATIONS 

Interferences may be caused by contaminants in solvents, reagents, glassware and 
other processing apparatus that can lead to discrete artifacts o-r elevated baselines. A 
method blank, inc!uding both solvent and resin, must be analyzed with each batch of 
samples to detect any possible -interferences. 

4. EQUIPMENT AND CONDITIONS 

A. INSTRUMENTATION: 

Hewlett-Packard 6890 Series gas chromatograph 
-Hewlett-Packard 5973 Network mass selective detector 
Hewlett-Packard 6890 Enhanced-f arameters ALS 

MS Transfer line: 280°C 
Injector: 210°C, Splitless, Liner 4 mm straight liner with glass wool 
Column: Restek Rtx-200, 60 meter, 320 t..tm i.d., 1.5 pm film thickness, or 
equivalent 

GC Temperature Program: Oven initial 40°C, hold 4 min. Ramp to 220°C @ 
12”C/min., hold 1 min., ramp to 240°C @ 20°C/min., hold 2.0 min. 
Retention time: TCNM 11.93 min. 

Splitter o.pen @ 1 .O min. 
Flows: Column: He, 1.6 mllmin, 9.1 psi. (velocity: 32cmlsec) 
Splitter: 50 mllmin. 
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Mass Spectrometer: Electron Ionization 
Selective I-on Monitoring: trichloronitromethane: -117 (quant. ion ‘too%), 119 
(qual. ion 98%); Tuning: PFTBA on masses 69,219, 502 

B. Auxiliary Apparatus 

1. P-recleaned vials, 8-ml capacity with teflon caps 
2. Whatman filters, 0.45 pm 
3. Disposable syringes, 3,ml 
.4. Sonicator 
5. GC vials with septum caps 

C. Reagents 

1. Dichloromethane,Pesticide grade or better 
2. Trichloronitromethane, Chem Service PS-4, 98.8% 
3. XAD-4 resin sorbent tubes, 400/200mg, SKC, Fullerton, CA 

5. ANALYSIS 0-F SAMPLES 

1. A daily manual tune shall be performed using PFTBA. The instrument is 
tuned using masses: 69, 219, 502. The criterion forthe tune are the peak 
widthsat ‘/ the peak height, 0.60 + 0.05, and the criteria for relative 
abundance: 69:100%, 219:90-120%, and 502: 5-12%. 

2. It is necessary to analyze a solvent blank with each batch of samples. The 
blank must be free of interferences. A solvent blank must be analyzed after 
any sample that may result in possible carry-over contami,nation. ‘, 

3. A five-point calibration curve shall be analyzed with each batch of samples. 
For the ambient studies the calibration will be 5.0-50-9 ng/mL and for the 
application studies 50.0-500 ng/mL. 

4. A calibration check sample (7.5 nglml for ambient, and 75 .ng/ml for 
application) is run after-the calibration, after every ten samples and at the end 
of the sample-batch. Th-e value of the calibration check must-be within 23~ 
(the standard deviation) or 510% of the expected value whichever is greater. 
If the ca-l-ibration check is outside this limit, then those samples in the batch 
after the last calibration check-that was wit,hin limits need to be reanalyzed. 

5. With each batch-of samples analyzed, a laboratory blank and a laboratory 
control sp.ike will be run concurrently. A laboratory blank is XAD-4 extracted 
and anaTyzed the same way as the samples. A laboratory control spike is 
XAD-4 spiked with,a known amount of standard. The laboratory control 
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sample is extracted and analyzed the same way as-the samples. Laboratory 
control samples should have recoveries that are greater than or equal to 70% 
of the theoretical spiked value. 

6. Score and snap the sample resin tube, transfer the front bed of the resin tube 
into an 8-ml vial. (Save the back-up bed for future analysis if necessary.) 
Rinse the tube with 3.0 ml of DCM into the extraction vial. Cap and place the 
vial in the sonicator for one hour. 

~ 

7. Filter the samples using 0.45 pm filter attached to a 3-ml syringe directly into 
a GC vial and cap securely. 

8. The atmospheric concentration is calculated according to: 

Cone [ng/m3) = Extract Cone (nglml) X 3 ml / Air Volume Sampled (m3) 

6. QUALITY ASSURANCE 

A. Instrument Reproducibility 
i 

The reproducibility of the instrument and analytical method was established by 
analyzing -five (5) 1 .O ~1 jnjections of trichloronitromethane standard at three 
concentrations (,low, mid, and high). The low, -mid and high concentrations were 
5, 20 and 50 ng/ml, respectively. 

B. Calibration 

A five:point calibration curve is made ranging from 5.0 ng/ml to 50.0 nglml for 
ambient monitoring a-nd 50 nglml-to 500 ng/ml for application monitori-ng. 

C. Calibration Check 

A calibration check sample is run after the calibration, after every ten samples 
and at the end of the sample batch to verify the system is in calibration. The 
value of the check must be within 530 (the standard d.eviation) or 210% of the 
expected value whichever. is greater. If the calibration check is outside the Ii-m& 
then those samples in the batch after the last calibration check that was ‘within 
the limit need to be reanalyzed. 

D. Mi-nimum Detection Limit 

The detection- limit is based on US EPA MDL calcutation Using the analysis of 
.seven (7) replicates of a low-level matrix spike, the method detection limit (MDL) 
and the estimated quantitatiin -limit (EQL) for trichloronitrometha-ne is calculated 
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by: MDL = 3.14*(std d-ev values), where std dev = the standard deviation of the 
concentration calculated for the seven replicate spikes. For TCNM the MDL is 
3.96 nglsample (1.32 ng/mL). EQL, defined as VMDL, is 19.8 ng/sample (6.60 
ng/mL) based on a 3.0 ml extraction volume. Results are reported to three 
significant figures. Results below EQL but above the MDL are reported as DET 
(detected) and results less than the MDL are reported as ND (nondetect) or 
<MDL. 

E. Collection and Extraction Efficiency (Recovery) 

Trichloronitromethane at a low and high level are spiked on MD-4 tubes (th-ree 
at each concentration). The spiked tubes are placed,on field samplers with 
airflows of 100 mLpm for 24 hours. The samples are extracted with DCM and 
prepared as described in section 5, #6-7. The average percent recovery of 
trichloronitromethane should be 2 20% of the expected .value. The recoveries 
both for the low and high levels are greater than 80.0%. 

F. Storage Stability 

Storage stability was set up for a four-week study. Th-ree (3) XAD-4 tubes each 
were spiked at the low and high-end concentrations. The tubes were stored in 
the freezer until analyzed. At the low-end concentrations (5 ng/ml), the recovery 
for the three spikes average-d I-06.8 pereent, rang-ing from 103.68 to 113.68 
percent. The average percent recovery peaked after fourteen days and was at 
the lowest-after 28 days. At the hi-h end (50 nglmt), the recovery-for the three 
spikes averaged 90.24 percent, ranging from 88.90 to 92.00 percent. The 
average-percent recovery peaked at fourteen days and was at the lowest at , 
twenty days. 

G. Breakthrough 

The most recent study for ambient monitoring for 24 hours required a low sample 
flow rate to meet the requested EQL. A new breakthrough analysis study was 
conducted. The flow rates tested were 1.0,0.5,0.2 and 0.1 lpm. To meet the 
EQL and minimize breakthrough possibility, the flow rate for the field sampling 
was set at 100 mLpm. 

l-t. Safety 

This procedure does not address all of the safety concerns associated with 
chemical analysis. It is the responsibility of the analystto establish appropriate 
safety and health practices. For hazard information and guidance refer to the 
material safety data sheets (MSDS) of any chemicals used in this procedure. 
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Attachment Ill 

Application Sampling Procedures 
For Adsorbent Tubes 



Application Sampling Procedures 
’ For Adsorbent Tubes 

Overview: 
-Collect samples, according to the schedule in Table I of this protocol. 

-Collect 4 background samples, from each corner sampling position. 

-Collocate j field spike with each of the 4 background samples. 

-Collect a collocated sample from the downwind site for all sampling periods (except the 
background period), 

-Submit I trip blank. 

-With the trip blank there should be a total of 59 samples collected during the study, plus 4 trip 
and 4 field spikes. 

--All samples are stored .either in an ice-chest on dry ice or in a freezer. 

-The field log sheet isfilled out as the sampling is conducted. M QA samples must he logged 
onto the log sheet. 

-The chain of custody (COC) forms are filled out prior to sample transfer; the originals are 
transferred ,with the samples; make and retain copies if desired {not necessav). 

Sampling Procedure: 
Materials that-wiU be needed to conduct the sampling include: 

-Clip board with tog sheets 
-pencils/pens 
-sample labels 
sample cartridges 
-end caps 
-plastic test tubes 
-zip-lock bags 
-0 to 2 00- sccpm -mass flow meter (MFMj with battery 
-ice chest 
-dry ice 

-Figure. out the route for sampling the 8 locationsand try to keep this the same throughout the 
study. 

Preparation and S-et-up 
On the way to study site, plug the MFM into the battery. It takes the MFMs about 10 
minutes to warm up before they can be used. Leave the MFM plugged in until the last 
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sample is taken; unplug when not in use to minimize drop in battery charge. Recharge 
the batteries once per week to be on the safe side. 

Securely attach one adsorbent sample cartridge to the sampling tree. MAKE SURE 
THE ARROW ON THE CARTRIDGE IS POINTING TOWARDS THE SAMPLE LINE. 

Using the 0-200sccpm MFM set the flow rate exactly to 100 sccpm. Use the MFM 
calibration linear regression equation to set the flow rate. 

Make sure that the rain/sun cover is pulled down over the sample tube. 

Fill out the log sheet, including: log #, start date, time, start counter reading, leak check 
OK, MFM Serial #, any comments and the weather conditions. 

Sample collection and Shipment 
Measure (do not re-set) the flow rates at the end of the sampling period with the MFM; 
leak check the sample lines; record the end data on the log sheet. 

Remove the sample cartridge and cap the ends. Attach the sample label like a flag on 
the secondary end of the tube. Make sure that the label does not cover the glass wool 
separating the primary and secondary beds in the cartridge. 

Place the cartridge in the plastic test tube shipping container. 

Place all the samples for each period in a zip-lock freezer storage bag and place on dt~ 
ice in a cooler. 

Collect a trip blank (TB) by breaking the ends off of a tube, capping and labeling as 
usual and storing along-with the rest of the samples. Log the TB into the log sheet. 
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Attachment IV. 

Field Log Sheet 



CARTRIDGE FIELD LOG SHEET. 
Project: Ghloropicrjn Fumigation Air Monitoring 

P reject #:’ P-03-2 On Flow: 100 +2ccm Off Flow: 100 ccm 210% 

I. 
_. .: . 

-: 

I 

I ‘. 
a ./. _ 

MFM Used #: 
.’ . . ..- ‘, 

21036 Sldpe: 0.889 Intkrcept: 0.085 

1 of1 heather Codes: K 5 Clear, p = Partly Cloudy, C = 267% Cloudy, F.= Fog, and R = Rain (any] 



.Attachment V 

Chloropicrin and Methyl Bromide 
“Information Profiles” 



EXTOXNET PIP - CHLORoPlCRIN http://ace.orst.eddnfo/extoxnetipips/cpi.htm 

-1EXTOXNET 

Extension Toxicology Network 

Pesticide Information Profiles 

A Pesticide Information Project .of Cooperative Extension Offices of Cornell University, Oregon State 
University, the University .of Idaho, and the University of California at Davis and the Institute for 
Environmental Toxicology, Michigan State University. Major support and funding was provided by the 
USDA/Extension Service/National Agricultural Pesticide Impact Assessment Program. 

EXTOXNET primary files maintained and archived at Oregon State University 

TRADE OR OTHER NAMES: Some trade names for products containing chloropicrin include 
“Chlor-0-Pit,” “Metapicrin” “Timberfume” and “Tri-Clor.” A partial. list of trade names for chlaropicrin 
mixtures with methyl bromide includes “T&Con,” “Terr-O-Gas,” “Preplant Soil. Fumigant” and 
“Pit-Brom.” Chloropicrin mixtures with I,3-Dichloropropene include “Telone C-17,” “Tri-Form” and 
“Pit-Clor.” 

REGULATORY STATUS: Chloropicrin is currently undergoing USEPA FIFRA reregistration. It is a 
. Class I toxicity, Restricted Use Pesticide (RUP), labeled with the signal word “Danger” (23 1). The U.S. 

Department of Transportation (DOT) proper shipping name is “Chloropicrin, 6.1, UN 1580, PGI; Poison 
Inhalation Hazard, Hazard Zone B.” The Emergency Response Guide (ERG-) number is 56. NFPA 
designations are 4-Health, O-Fire, 3-Reactivity. Chloropicrin is not listed under the EPA Clean Air Act,,, 
EPAClean Water Act or the EPA Marine Pollutant. List (258). A tolerance isnot required for preplant soil 
fumigation uses of chloropicrin. 

INTRODUCTION: Chloropicrin is a clear, colorless, oily liquid with a strong; sharp, highIy irritating 
odor. It is a strong lachrymator (23 1). Chloropicrin has been used as an insecticide since 1917 and as a soil 
fumigant since 1920 (259). The primary use today is for preplant soil fumigation to control soil borne 
fungi, diseases and nematodes (231). It also is used to treat wood poles and timbers for internal decay by 
fungi and insects; as a warning/clearing agent for sulfttryl fluoride (structural fumigant)’ and methyl 
bromide (soil and structural fiunigant);and is also used in organic synthesis. For soil fumigation and wood 
treatment, chloropicrin is packaged in DOT 4BW240 steel cylinders. and bulk tanks which may be 
pressurized. When used as a warning agent for methyl bromide, chloropicrin is packaged along with the 
methyl bromide in steel cylinders. When used as a structural fumigation warning- agent for stilfiuyl 
fluoride, chloropicrin is packaged in small plastic bottles in DOT approved overpacks. Chloropicrin has a 
moderate vapor pressure (18.3 mml-$g at 20 degrees -C) and exists -as a liquid at room temperature. 
Chloropicrin/methyl bromide mixtures will volatilize readily upon opening of the cylinder valve. Materials 
incompatible with chloropicrin are PVC, fiberglass, aluminum and magnesium and their alloys (23 1,260). 

TOXICOLOGICAL EFFECTS 

l Acute Toxicity: Undiluted chloropicrin is highly toxic by ingestion or direct contact with the skin or 
eyes. According to the American Conference of Governmental Industrial Hygienists (261), airborne 
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exposure to 0.3-0.37 ppm (2-2.5 mg/meters cubed) for 3-30 seconds results in eye irritation. This 
-response is reported to be highly variable among individuals and tearing (lachrymation) may occur at 
airborne exposures of 0.15-0.3 ppm (1-2 mg/meters cubed) (261). Inhalation exposure to 4 ppm (26 
mg/meters cubed) for a few seconds may cause some degree of incapacitation (261) and an exposure 
of a few seconds to 15 ppm (100 mg/meters cubed) can cause injury to the respiratory track. 
Exposure to concentrations above 15 ppm can result in lacrimation, vomiting, and if .allowed to 
continue for a minute or longer, can cause pulmonary edema and possibl-y death (26 1). The American 
Industrial Hygiene Association Emergency Response Planning Guideline for one- hour exposure to 
chloropicrin is 3 ppm (20 mg/meters cubed).(262). Animal studies established that the 4-hour 
inhalation LC50 for chloropicrin vapor in rats is 11.9 ppm (79.7 mg/meters cubed)(293) and the 
respiratory irritation potential threshold (RD50) in mice is 7-98 ppm (53.5 mg/meters cubed)(293). 
The FIFRA Toxicity Classification for chloropicrin acute effects is Category I and the signal word 
for that classification is “Danger.” 

l Signs and Symptoms of Poisoning: Undiluted chloropicrin is severely and immediately irritating-to 
the upper respiratory tract, eyes and skin upon direct contact. Exposure to airborne concentrations of 
chloropicrin exceeding 0.15 ppm (1 mg/meters cubed) can cause tearing and eye irritation which is 
reversible upon termination of exposure. Prolonged inhalation exposures at airborne concentrations 
above 1 ppm may cause symptoms of respiratory system damage including irritation of the airways, . 

,, shortness of breath and/or tightness in chest and difficulty in breathing. Inhalation exposure to very 
high levels, even if brief, can lead to pulmonary edema, unconsciousness and even death. 

l Chronic Toxicity/Subchronic Effects: Studies with male and female CD rats and CD-l mice 
exposed to chloropicrin vapor in whole body inhalation chambers at concentrations of 0.3, 1.0, or 3.0 
ppm for six hours per day, five days per week for thirteen weeks (263) and male Fisher 344 rats 
exposed to chloropicrin (264) indicated that respiratory tissue is the target for chloropicrin inhalation 
toxicity. PortaI-of-entry effects occurred in the upper respiratory tissue of animals inhaling 
chloropicrin vapor for 90 days at concentrations at or above 0.1 ppm (0.67 n&meters cubed). 

l Reproductive Effects: A study utilizing chloropicrin vapor administered by whole body inhalation 
for six hours per day, seven days per week to male and female CD rats at concentrations of 0.5,l .O, 
or 1.5 ppm through two generations of animals indicated that reproduction fitness is not adversely 
affected by cbloropicrin inhalation even at systemically toxic levels (265). The No Observable 
Adverse Effect Level (NOAJXL) was 1 .O ppm for systemic toxicity and greater than 1.5 ppm for 
developmental toxicity and reproductive parameters. 

l Teratogenic Effects: In a study with sexually mature virgin female Sprague-Dawley rats exposed by 
whole body inhalation to chloropicrin vapor for six hours per day for days 6-l 5 of gestation, there . 
were no treatment-related fetal malformations (266). The incidence of developmental variations in 
the mid- and high-dose groups increased over the control group and was statistically significant in 
the high-dose group. The NOAEL for maternal toxicity was 0.4 ppm and the NOAEL for fetal 
toxicity was 1.2 ppm indicating that the developing fetus is not a target tissue for chloropicrin.The 
developmental toxicity of chloro-picrin in sexually mature virgin female New Zealand White SPF 
rabbits was evaluated by whole body exposure/inhalation to chloropicrin vapor for six hours per day 
for days 7-20 of gestation (267). There were no treatment related fetal malformations reported, the 
incidence of developmental variations in the mid- and high-dose groups was increased over the 
control group and was considered to be treatment related but was not dose related nor was it 
statistically significant. The NOAEL. for maternal toxicity was 0.4 ppm and the NOAEL for fetal 
toxicity was 1.2 ppm indicating that the developing fetus is not a target tissue. 

l Mutagenic Effects: Chloropicrin has been evaluated in several in vitro genetic toxicity test systems 
(268,271). Bacterial cell testing for gene mutation produced some evidence of genetic toxicity in 
one of five tester strains in the presence of an exogenous metabolic activation system but testing in 
higher order cells (mammalian cells) did not confirm the potential for chloropicrin to produce gene 
mutation. Chloropicrin did not cause darnage to mammalian cell DNA. In vitro testing of 
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mammalian cell chromosomes for damage (breaks, exchange figures, fragments, etc.) produced 
evidence suggestive of a clastogenic effect but the data were equivocal. 

. Carcinogenic Effects: Six long-term bioassays have been performed to evaluate the potential of 
chloropicrin to cause chronic and/or carcinogenic effects by inhalation, oral, and gavage dosing (272, 
276). Chronic toxicity was limited to inflammatory and other degenerative changes associated with 
chronic wound healing at the portal-.of-entry and at associated tissues (i.e. rodent forestomach 
following life-long oral dosing). No neoplastic or tumorigenic response was produced by 
chloropicrin in any species tested by the three routes of exposure. 

l Organ Toxicity: Target organs for chloropicrin toxicity include eyes, skin, respiratory tract and 
tissue associated with portal-of-entry into the body. 

l Fate in Mammals: The octanol/water partition coefficient (Log10 Kow) is 2.50 at 25 degrees C 
indicating that ehloropicrin would not be expected to bioaccumulate in mammalian cells (277). 

ECOLOGICAL EFFECTS 

l Effects on Birds: Little information is available about the effects of chloropicrin on bird life. A 
feeding study in’chickens (278) demonstrated no adverse effects at doses as high as 100 ppm for 120 
days. This was the highest dose tested. 

l Effects on Aquatic Organisms: Chloropicrin is toxic to fish. For trout and bluegill the 96-hour 
LC50 was 0.0165 mg/L and 0.105 mg/L respectively (278). 

l Effects on Other Ani-mals (Nontarget species): When used according to label, exposure to 
nontarget species is unlikely. However, because of its toxicity to mammals and invertebrates, it can 
be assumed that chloropicrin may be harmful to many nontarget organisms. 

ENVIRONMENTAL FATE’ 

l Breakdown of Chemical.in Soil and Groundwater: The half-life of chloropicrin in sandy loam 
soil was 8-24 hours (279) and 4.5 days (280) with carbon dioxide being the terminal breakdown 
product (280). Chloropicrin moves rapidly in soils within twelve inches of injection but may diffuse 
to a maximum depth of four feet in sandy soil (281). Since it is only slightly soluble. in water, it will 
not move rapidly in aquatic environments. In an anaerobic aquatic/soil system, chloropicrin was 
converted to nitromethane with-a half-life of 1.3 hours (282). In the absence of sunlight or 
microorganisms, chloropicrin does not undergo-hydrolysis (283,284). The calculated Henry’s Law 
Constant is 2.51 x 10 to the minus 3 atm meters cubed mole-l (285). The Koc for silt loam and 
agricultural sand soils was 5.29 and 93.59 respectively (289). Chloropicrin can be produced during 
chlorination of drinking water if nitrated organic contaminants are present (286,287). In a sampling 
of 1,386 wells in California between 1984 and 1989, no chloropicrin was detected (288). In a 
sampling of 15,175 wells in Florida, chloropicrin was found in three wells at 0.035-.0.068 Hg/L 
(288). 

l Breakdown of Chemical in Surface Water: Since chloropicrin has a higher density than water 
(1.65 g/ml) and is only slightly soluble, it will sink to the bottom of surface water. The half-life of 
chloropicrin in water ex.posed to light was 3 1.1 hours wi-th carbon dioxide, bicarbonate, chloride, 
nitrate and nitrite being the breakdown products (284). 

l Breakdown of Chemical in Plants: No chloropicrin or nitromethane was detected in crops grown in 
soil treated with radiolabelled-chloropicrin (290). Carbon dioxide, as the terminal breakdown 
product, was metabolized by plants and incorporated into natural plant biochemical compounds via 
the single carbon pool (291). 

. Breakdown of Chemical in Air: Chloropicrin is efficiently photolyzed in the atmosphere. The 
half-life of chloropicrin in air exposed to simulated sunlight was 20 days (292). The photoproducts 
were phosgene (which will hydrolyze to carbon dioxide and hydrogen chloride), nitric oxide, 
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chlorine, nitrogen dioxide and diitrogen t&oxide. 
l Analytical Methods: The-concentration of chloropicrin in air may be measured using Kitagawa 

direct reading gas detector tube#172 (Matheson-Kitagawa, East Rutherford, NJ). Gas 
chromatography methods are available to measure chloropicrin in air (283) and may utilize XAD-4 
solid sorbent tubes (SKC Inc., Eighty Four, PA). 

PHYSICAL PROPERTIES AND GUIDELINES 

Physical Properties: 

l Appearance: Heavy, colorless, liquid with a sharp odor 
l Chemical Names: Trichloronitromethane; Methane,&hloronitro; Nitrotrichloro-methane, 

Nitrochloroforrn 
l CAS Number: 76-06-2 
l Molecular Weight: 1-64.38 
l Water Solubility: 1.6 g/L @ 25 degrees C 
l Solubility in Other Solvents: Miscible in most organic solvents 
l Melting Point: -64 degrees C 
l Vapor Pressure: 18.3 mmHg @ 20 degrees C, 24 nunHg @ 25 degrees C 
l Partition Coefficient: Not Available 
-* Adsorption Coefficient: Not Available 

Exposure Guidelines: 

6 ADI: Not Available 
l MCL: Not Available 
l lXfD: Not Available 
9 PEL: 0.1 ppm 
l HA: Not Available 
l TLV: 0.1 ppm TWA 

BASIC MANUFACTURERS 

Niklor Chemical Corp. 
2060 E. 220th Street 
Long Beach, CA 908 10 

REFERENCES: 

References for the information in this PIP can be found in Reference List Number 10 

DISCLAIMER: The information in this profile does not in any way replace or supersede the information on 
the pesticide product label/ing or other regulatory requirements. Please refer to the pesticide product 
label/ing. 
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EXTOXNET 

Extension Toxicology Network 

Pesticide Information Profiles 

A Pesticide Information Project of Cooperative Extension Offices of Cornell University, Oregon State 
University, the University of Idaho, and the University of California at Davis and the Institute for 
Environmental Toxicology, Michigan State University, Major support and funding was provided by ,the 
USDA/Extension Service/National Agricultural Pesticide Impact Assessment Program. 

EXTOXNET primary files maintained and archived at Oregon State University 

Revised June 1996 

--.-_- ---,-~------_-----,_~ -~--- - 

Methyl bromide; Bromomethane 

Tradentimes: Trade or common names of methyl bromide containing products include: Brom-o-Gas, 
Bromomethane, Celfume, Embafume, Haltox, MB, MeBr, Methogas, Profume, Terr-o-Gas, and Zytox. 

Rewlatorv Status:‘Methyi bromide is.a highly toxic compound in EPA Toxicity Class I. Labels for 
products containing it must bear the Signal Word DANGER. Methyl bromide is a Restricted Use Pesticide 
(RIJP). RUPs may be purchased and used only by ,certified applicators. 

EPA has expressed concerns and proposed restrictions on methyl bromide due to concerns over its 
potential to destroy ozone. Ozonedepleting chemicals-fall within the scope of the Clean Air Act. Unlike 
FIFRA, the Clean Air Act does not contain a.risk/benefit balancing process that would allow retention of 
essential or high benefit uses, nor does the listing and phase-out of ozone depleters depend on the 
availability ofaltemative products. 

Chem’kal Class: Not Available 

Introduction: Methyl bromide is chiefly used as a gas soil fumigant against insects, termites, rodents, 
weeds, nematodes, and soil-borne diseases. It has been used to fumigate agricultural commodities., grain 
elevators, mills, ships, clothes, furniture, and greenhouses. About 70% of methyl bromide produced in the 
U.S. goes into pesticidal formulations. 

Formulation: Methyl bromide is chiefly used as a gas soil fumigant against insects, termites, rodents, 
weeds, nematodes, and soil-borne diseases. 

Toxicological Effects: 

l Acute toxicity: Since bromomethane is a gas at ambient temperatures, the most significant route of 
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exposureis-inhalation 11881. The reported l-hour inhalation LC50 in rats is 4.5 mg/L, and the 
1 l-hour LC50 in-rabbits is 8 mg/L [8]. -Inhalationof 6 mg/L for 10 to 20hours, or 30 mg/L for 1.5 
hours is lethal to humans [8]. The compound is readily absorbed through the lungalveoli (gas 
exchange regions). Methyl bromide can be highly irritating to the mucous membranes of the eyes, 
airways, and skin with contact [17]. About 1000 human poisoning incidents caused by methyl 
bromide exposure have been documented, with effects ranging fi-om skin and eye irritation to death 
1171. Most fatalities and injuries occurred when methyl bromide was used as a fumigant. The lowest 
inhalation level found to cause toxicity in humans is 0.14 mglL in air [ 171. A typical delay in, onset 
of symptoms following exposure combined with an odor threshold (level at which most people can 
smell it) well-above the level at which toxic effects occur, means that .the victim may not realize a 
harrnml exposure is occurring until it is too late [ 171. Initial acute effects may include headache, 
dizziness, nausea or vomiting, chest and abdominal pain, and irritated eyes, nose, and throat [188]. 
With sufficient exposure, symptoms of slurred speech, blurred vision, temporary blindness, -mental 
confusion, and sw&ating may occur [ 1881. More severe symptoms at even higher doses may include 
lung swelling; congestion; hemorrhaging of the brain, heart, and spleen; severe kidney damage; and 
numbness, tremors, -and convuIsions [188]. The nervous effects observed in lab animals included 
degeneration of key nerve cells in various portions ,of the brain and peripheral nervous system [ 1881. 
Death may occur from respiratory failure [188]. The rat oral LD50 (bromomethane administered as a 
liquid, or in solution) is 214 mg/kg El], also indicating moderate to hightoxicity. 

l Clironic toxicity: Chronic exposure to methyl bromide can cause extensive damage to neurons 
(nerve cells) involved in cognitive processes and physical coordination or muscular control [ 1881. 
These effects were seen in rats exposed to 0.51 to 1.3 mg/L6 hours per day for 5 days [188]. Rats 
exposed to 65 ppm over 4 weeks for an average of 7 hours per ,day for 4 to 5 days did not show 
neurologica1 effects, but this level of exposure did result in severe, in some cases irreversible,. 
neurological effects in rabbits over a similar time period [ 1881. Exposure levels of 0.1 mg/L over 8 
months (7.5 hours per day, 4 days/week) did not produce observable neurotoxicity [188]. The 
symptoms of chronic exposure may include dizziness, vision and hearing disturbances, depression, 
confusion, hallucinations, euphoria, personality changes, and irritability [8]. A chronic 
pneumonia-like syndrome may become apparent after repeated exposure to sufficient levels [S]. : 
Other targets of the fumigant identified through long-term animal studies are the -heart, adrenal gland, 
and the testis [189]. 

l Reproductive effeets: No reproductive efffects were seen in rats exposed to up to 0.3 mg/L -for 7 
hours/day, 5 days a week, for 3 weeks prior to mating and during gestation [ 1881. This suggests that 
methyl bromide does not cause reproductive effects. 

l Teratogenic effects: No teratogenic efffects were seen in rats exposed to up to 0.3 mg& for 7 
hours/day, 5 days a week, for 3 weeks prior to mating and during gestation [ 1881. This evidence 
indicates that bromomethane is unhkely to cause teratogenic effects. 

l Mutagenic effects: Mutagenic effects were seen in mouse cell cultures, mutagenicityassays with 
bacteria, and in in human white blood cells [190]. Rat liver cells did not display increased rates of 
mutation after exposure to methyl bromide [190]. Methyl bromide is considered to be weakly 
mutagenic [ 18 81, 

l Carcinogenic effects: In one study of industrial workers exposed to various brominated compounds, 
exposure to methyl bromide was suggested as the possible common factor in two fata cases of 
testicular cancer, but other exposures could not be ruled out [ 1891. In a rat study, methyl bromide 
given at 50 mg/kg/day by stomach tube for 90 days (gavage) induced stomach tumor increases 
[ 188,190]. It appeared #at the cancerous growth was due to severe localized cellular injury, with 
subsequent increased cell reproduction to repair tissue damage amplifying the natural incidence of 
mutant or abnormal cells [ 1881. This is not likely to occur at low doses. Thus, the data are 
inconclusive. 

l Organ toxicity: Acute exposure primarily damages the lung and results in nervous system effects; 
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chronic exposure may cause damage to the central nervous system, kidneys, and lungs. Other targets 
of the fumigant are the heart, nasal cavities, adrenal gland, and the testis. 

. Fate in humans and animals: The major route of absorption of methyl bromide vapors is through 
the lungs [ 1881. Some of the compound is excreted through the lungs as unchanged methyl bromide, 
but a significant amount also undergoes metabolic decompositi& 132-J. The primary breakdown 
products are the bromide ion and methanol, which are detectable in the blood and tissues and are. 
excreted in the urine [32]. Organic bromides (formed by reaction of bromide ion with molecular 
carbon centers in biomolecules) also -appear in stomach fluids and mucus. In humans, methyl 
bromide’s haIf-life in blood is about 12 days [32]. As a result, the toxic effects of methy bromide can 
be delayed or prolonged 1321. Additionally, once in a cell, this chemical inactivates many enzyme 
systems, so prolonged small doses can cause severe toxicity [32]. 

Ecological Effects: 

l Effects on birds: Bromomethane is most likely to be in vapor form, and unless birds &e in the 
fumigation area, during the fumigation, they are unlikely to be exposed . 

l Effects on aquatic organisms: Methyl bromide is moderately toxic to aquatic organisms. Acute 
toxicity in freshwater fish (bluegill sunfish) occurs at concentrations of 11 mg/L and in saltwater fish 
(tidewater silvers-ides) at about 12 mg/L [SJ. 

. Effects on other organisms: It is not toxic to bees 11-j. 

Environmental Fate: 

l Breakdown in soil and .groundwater: Methyl bromide quickly evapor&es at temperatures 
ordinarily encountered in fumigating, but some may be entrapped in soil micropores following 
application [ 111. Methyl -bromide is moderately persistent in the soil environment, with a field 
half-life of between 30 and 60 days; a representative half-life is estimated to be about 55 days [l 1-J. 
Transformation of methyl bromide into bromide increases as the amount of organic matter in the soil 
increases. It is soluble -in water and very-poorly sorbed by soils. Some leaching may occur if 
bromomethaneis entrapped in soil micropores following fumigation; the rate of degradation for 
retained bromomethane in fumigated soil-is 6 to 14% per day at 20 C [ 111. 

l Breakdown in water: Methyl bromide quickly evaporates at temperatures ordinarily encountered in 
fumigating; therefore run-off from fields into surface waters is very rare. If it does contact surface 
waters, the average half-life for methyl bromide under field conditions has been calculated to be 6.6 
hours at 11 C [8]: Another study showed the half-life in water to be 20 days at 25 C in a neutral 
solution [S]. 

l Breakdown in vegetation: The amount of bromide ion (the metabolite of methyl bromide) taken u$ 
corn the soil, is proportional to the protein content of the crop. Higher levels of the bromide ion will 
most likely be found in high-protein plants [8]. 

Physical Properties: 

l Appearance: Methyl bromide is a colorless gas or volatile liquid which is usually odorless, but has a 
sweet, chloroform-like odor at high conoentrations [ 11. 

l Chemic.al. Name: bromomethane [l] 
l CAS Number: 74-83-g 
l Molecular Weight: 94.94 
l Water Solubility: 13,400 mg/L at 25 C [l] 
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l S~lubility-in Other S&e&s: easily miscible with ethanol, ether, aromatic carbon disulfide, and 
ketones [l] I 

l Melting Point: -93.6 C [l]. 
l Vapor Pressure: 227,000,OOO mPa @ 25 C f 1 J 
l Partition Coefficient: Not Available 
l Adsorption Coefficient: 22 [ 1 l] 

Exposure Guidelines: 

l ADI: 1 .O mg/kg/day (as bromide ion) [ 121 
l MCL: Not Available 
l RfD: 0.0014 mg/kg/day [ 131 
l PEL: 80 mg/m3 (ceiling) [14] 
l HA: Not Available 
-* TLV: Not Available 

Basic Manufacturer: 

Great Lakes Chemical Corporation 
One Great Lakes Blvd. 
P.0. Box 2200 
West Lafayette, IN 47906 

l Phone: 3 17497-6204 
l Emergency: 501-862-5141 

References: 

References for-the information-in this PIP can be found in Reference List Number IO 

DISCLAIMER: The information in this profile does not in any way replace or supersede the information 
on the pesticide product labeli-ng or other regulatory requirements, Please refer to the pesticide product 
labeling. 
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Attachment VI 

Memorandum 
“Protocol Changes for Chloropicrin Application-site Monitoring” 
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Department of Pesticide -Regulation ‘, 

Paul Helliker 
Director MEMORANDUM 

TO: kBrey P. Cook, Chief 
Quality Management Branch 
Air Resources Board 
P-0. Box 2815 
Sacramento, California 95812 ), J 

PROM: John S. Sanders, Ph.D., Chief 
Environmental Monitoring B 
(916) 324-4100 . 

DATE: Octo&x 3 1,2003 

SUBJ-ECT: PROTOCOL CHANGES FOR CHLOROPICRIN APPLICATION-SITE 
, MONITOIUNG 

The Department of Pesticide Regulation (DPR) recommends changing tie Draft Protocol for the 
upcoming Chloropicrin Study concerning the location of samplers xnd the sampling duration for 
the background-sample period. bPR believes these changes will better meet the data collection 
requirements of the Protocol, and still. provide adequate safety for sampling staff. ., 

Previous application-site monitoring for chloropicrin did not achieve the study objeotive because 
the samplers were located tie far from the treated field. The study objective is to deterrr&e the 
maximum acute chloropicrin exposure to people working or living near an application of methyl 
bromide and chloropicrin. To achieve this objective, samplers should be placed as close + &e 
general public would have aocess to a large application. bring the previous apjdication-site ’ 
monitoring, samplers were placed at a distance assuming the entire field would be treated $r a 
single day. Instead, the field was treated over a 3-day period and samplers were located further 
than people might work or live. Chloropiorin air wncentrations detected at the sampled ’ 
distances were unlikely to meet the criteria for listing as a toxic air contaminant. 

DPR recormmmds that the samplers be placed at the inner buff&r zone. Samplers placed it II-AC 
inner buffer zone distance will more likely give useful results even if a smaller area is treated 
than originally planned. In addition, the field chosen for monitoring is being ‘treated in sections 
‘over several weeks. Samplers will be near or in sections treated several days earlier. Background 
concentrations from the previously treated areas may confound the results. Placing samplers 
closer to the monitored section will decrease the effect of the background coruxktrations. . 

Entry into the buffer zones is governed by pesticide regulations, Exposure to sampling pesorruel . 
at the inner buffer zone will still be less than allowed for thcgeneral public. At the outer buffer 
zone distance there are no restrictions and it provides maximum protection. The general public 

. is allowed at the outer buffer zone distance for 24 hours/day. Activity at the inner buffer zone 
distance is limited to 12 hours/day and requires prior approval by the county ar;rricultural , 
catissiaaer. With the county agricultural commissioner’s approval, the general public may 

. 
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Jeffrey I?. Cook 
October 3 1,2003 
Page 2 

occupy the inner buffer zone distance for 12 hours/day per all applicable regulations. ‘Sampling 
personnel are likely to spend no more than. two to three hours per day at the inner buffer zone 
distance changing sample tubes, less than the 12 hours allowed. 

bl?R agreed to placing the samplers at the outer buffer zone distance for the previous studs 
assuming that the study objectives could still be achieved and provide maximum protectionto 
field staff. Results of the previous application and circumstances of the current application make 
it unlikely that the study objectives can be achieved if the samplers are placed at the outer%uffer 
zone. The changes DPR proposes greatly increases the chances for a successful study a.& still 
provides adequate protection for field staff, ‘. 

A related issue is the background samples. The reg&ants have great concerns about monitoring 
this application due to the possibility of background concentrations overestimating exposures. 
They suggest, and DPR agrees, that the 24-hour background samples should be collected in two, 
X&hour sampling intervals. 

Thank you for considering this request. If. you have any questions, please contact me or 
Randy Segawa, of my staff, at (916) 324-4137 or +segawa@cdpr.ca.gov>. 

cc: Randy Segawa 
Ken Stroud, Air Resources Board 
Dennis Goodenow, Air Resources Board 
Webster Tasat, Air Resources Board 
Lyn.n Baker, Air Resources Board 
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1.0 INTRODUCTION 

The Department of Pesticide Regulation (DPR) requested the Air Resources Board 
(ARB) to conduct application air monitoring for trichloronitromethane (chloropicrin). 
This report covers the analytical and quality assurance results for a chloropicrin 
agricultural application occurring over a four (4) day period in Santa Cruz County in 
November 2003. DPR requested a method estimated quantitation limit (EQL) of 0.1 
ug/m3. The analytical EQL achieved during this project was 0.14 ug/m3 

2.0 METHOD DEVELOPMENT 

2.1 Overview 

XAD-4 cartridges are used for application air sampling. After sampling, cartr/dges are 
stored at or below four (4) degrees centigrade (“C) before extraction. Sample 
cartridges are extracted with three (3) milliliters (ml) of methylene chloride (DCM) and 
desorbed in an ultrasonic bath. Sample extracts are analyzed using a gas 
chromatograph/mass selective detector (GC/MSD), which is operated in the selected 
ion-monitoring mode (SIM). Sample analysis and quantitation used the external 
standard method. .The estimated quantitation level for this method, based on 0.144 
cubicqmeters (m3) of air collected, and a final extract volume of three (3) ml, is 0.14 
ug/m”. 

2.2 Calibration Curve 

Laboratory staff used standard concentrations of approximately 5, IO, 20, 50, 100, and 
150 ng/ml to produce a six, (6) point calibration curve. All calibrations curves performed 
had a ? (coefficient of determination) greater than or equal to 0.995. Laboratory staff 
performed calibrations at the beginning of the monitoring program, after instrument 
maintenance, after remaking of external standard, and whenever the continuing 
calibration verification standard (CCV) did not fall within + 20 percent (%) of the 
expected value. 

2.3 Method Detection Limit (MDL) 

The MDL calculation follows the United States Environmental Protection Agency 
procedures for calculating MDL’s. Using the analysis of seven low-level matrix spikes 
(5.0 ng/ml), the MDL and EQL for a three (3) ml extract is calculated as follows: 
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s = the standard deviation of the concentration calculated for the seven replicate spikes. 
For Chloropicrin: s = 0.4204 ng/mi 

MDL = (3.74) x (s) = (3.74) x (0.4204) = 7.32 ng/ml. 
EQL = (5) x (MDL) = (5) x (1.32) = 6.60 ng/ml 
EQL for total ng/sample = 19.80 ngisample* 

* assuming a 3 ml final extract volume 

Based on a total collection volume of 0.144 m3 the EQL would be 0.14 ug/m3. Staff 
report results at or above the EQL to three (3) significant figures. Results below the 
EQL but greater than or equal to the MDL are reported as detected (DET). Results less 
than MDL are reported as cMDL. 

2.4 Method Development 

Instrument reproducibility, collection and extraction efficiency, storage stability and 
breakthrough studies were performed and reported in the document “Air Sampling 
Cartridge Method Development and Analysis Results for Application Monitoring of 
Trichloronitromethane (Chloropicrin)“, 2002. No additional method development was 
required for this application project. 

3.0 CHLOROPICRIN APPLICATION AIR MONITORING SAMPLE RESULTS. 

The laboratory received 62 application samples plus four (4) field spikes, one (1) trip 
blank, and one (I) trip spike on November 16, 2003. Table I presents the results of the 
analysis of the chloropicrin agricultural application air samples by sampler location. 

4.0 ANALYTICAL QUALITY CONTROL SAMPLES 

4.1 System B/an ks 

Laboratory staff analyzes a system blank with each analytical batch, after each CCV, 
after every tenth sample and after samples containing high levels of chloropicrin or co- 
extracted contaminants. Staff defines the analytical batch as all the samples extracted 
together, but not to exceed twenty (20) samples. The system blank is run to insure the 
solvent and instrument do not contribute interferences to the analysis, and to minimize 
carryover from high level samples. All system blanks were less than the MDL. 

4.2 Method Blanks 

Laboratory staff analyzed a method blank with each analytical batch. This is an XAD-4 
cartridge prepared and analyzed as described for the application samples. Laboratory 
staff analyzed eight (8) method blanks during this project. All method blank results 
were less than the MDL. 

2 Project P-03-1 

67 



4.3 Laboratory Control Samples (LCS) 

Laboratory staff analyzed a LCS with each analytical batch. A LCS is an XAD-4 
cartridge spiked with 100 ng of chloropicrin. The stock standard used to prepare the 
LCS comes from a different lot number than the stock standard used for method 
calibration. The LCS is extracted and analyzed as described for the samples. The LCS 
recoveries averaged 93.4% with a standard deviation of 6.91%. 

4.4 Continuing Calibration Verification Standards (CCV) 

Following standard lab procedures, laboratory staff analyzed a CCV after every 
calibration curve, after every tenth (10) sample and at the end of an analytical batch. 
The CCV must be within + 20% of the expected value. If any of the CCVs are outside 
this limit, the affected samples are re-analyzed. The CCV target value for this project 
was 20 ng/ml. All CCV’s were within + 20 % of the expected va,lue. 

4.5 Laboratory Duplicates 

No laboratory duplicates were run with this project. 

5.0 FIELD, TRIP, AND LABORATORY SPIKES AND TRIP BLANKS 

During the agricultural application project, one (1) trip and (4) field spikes along with six 
(6) laboratory spikes and one (1) trip blank were analyzed. Laboratory staff prepared all 
spikes at 100 ng/sample of chloropicrin 

5. ? Laboratory Spikes 

Table 2 presents the results of the laboratory spikes. The average chloropicrin 
recovery was 95.2% with a standard deviation of 8.1 I %. 

5.2 Trip Spikes 

Table 2 presents the results of the trip spike. The trip spike recovery for chloropicrin 
was 104%. 

5.3 Field Spikes 

Four field spikes were analyzed during this application study. The range of chloropicrin 
detected was 476 to 15300 ng/sample. The four collocated non-spiked samples had 
chloropicrin results ranging from 390 to 17300 ng/sample. The field spike samples 
were spiked with 100 ng/sample. Because this spike level represented less than I % of 
the total for two of the spikes the percent recoveries were not calculated. For the two 
samples having levels less than 1000 ng/sample the spike recoveries were 95.6% and 
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85.9% averaging 90.7%. The uncorrected sample results are given in Table 2. 

5.4 Trip Blanks 

Table 2 presents the results of the trip blanks. One (I) trip blank, with result less than 
the MDL, was received during this project. 

6.0 DISCUSSION 

During the project, 62 application samples were analyzed. Sixty-one (61) samples had 
results greater than the EQL of 19.8 ng/sample. The concentrations ranged from 43.59 
to 17300 ng/sample. One (I ) sample (sample 34) had results reported as detected. 
Several cartridges arrived with water in the XAD-4 cartridges. Because the water has a 
low level of solubility in MeCl2, the sample extracts were dried with anhydrous sodiu,m 
sulfate before instrumental analysis. 

After initial analysis, 58 samples had results above the high calibration point. These 
samples were diluted and the results reported in Table I. In addition to the analysis of 
the front cartridge section, the backsections of samples with log numbers 1, 2, 7 and 8 
were analyzed to evaluate potential analyte breakthrough. The range of concentrations 
for the initial analyses was 11,000 to 17,300 ng/sample. All back section results were 
less than the MDL. Consequently, no other back sections from the subsequent sample 
extracts were analyzed. 

LCS spiked at 100 ng/sample and processed in the same way as field samples had 
recoveries that averaged 94.0% with a standard deviation of 6.91%. Based on three (3) 
standard deviations from the mean, the acceptable recovery range was 73.2% to I 15%. 
All LCS results fell within this range. 
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Table 1: Agricultural Application Air Monitoring Results 
for Chloropicrin 

-1 21 NC-C-l 11/16/03 11/21/03 l.l8E+OO 
29 NC-C-2 11/16/03 12/4!03 4.50E+OO 
38 NC-C-3 11/16/03 12/g/03 2.16E+OO 
47 NC-C-4 11/16/03 12/g/03 2.01E+OO 
56 NC-C-5 11/16/03 12/10/03 1.28E+OO 
65 NC-C-6 11/16/03 12/4/03 2.70E-01 

1 7 1 NE-C- 18/03 .Bl 11/16/03 III , 
t 7B 1 NE-C-B1 11/16/03 11/19/03 1 

66 NE-C-6 11/16/03 12/10/03 3.79E+OO 
67 NE-C-6C 11/16/03 12/10/03 3.58E+OO 
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Table 1: Agricultural Application Air Monitoring Results 
for Chloropicrin 

ISite 1 Log ISample IDI Date 1 Date 1 Chloropicrin 1 
I I Number I I Received I Analvzed 1 amount I 

NW 5 
13 

(pgkample) 
NW-C-B1 1 l/l 6/03 I I /I 8/03 3.91 E-01 
NW-C-B2 1 I /I 6/03 11/21/-3 I .45E+OO 

I I L” I IYYY’b’I I I II 16/03 11/20/03 1.96E-01 

;; 
IYVV’U-L I I/ IcJIU3 12/4/03 1.33E+Ol 
NW-C-3 11 /I 6/03 12/g/03 2.91’E+OO 

46 NW-C-4 1 I /I 6/03 12/g/03 3.79E+OO 
55 NW-C-5 1 I /I 6/03 12/g/03 I .54E+OO 

6/03 12/l o/o3 7.51 E-01 I 1 64 1 NW-C-m 

6 
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Table ‘l : Agricultural Application Air Monitoring Results 
for Chloropicrin 

Log I I Number 
1 (pgkample) 

5.13E+OO 
8.90E-01 
6.94E+OO 
1.42E+OO 
9.67E+OO 

8.llE-02 I 

Table 1 Notes: Agricultural Application Monitoring Results, 

If analytical result is 1 MD1 and <: EQL it is reported in the table as detected (DET). 
Levels at or above the EQL are reported as the actual measured value and are reported 
to three significant figures. 

MDL = 3.96 ng/sample 
EQL = 19.8 ng/sample 

I4 = microgram 

Sample Log Numbers fdllowed with the letter 6 are the cartridge back section results for 
the corresponding log number without the B. 

Sample ID (Sample identification) numbers followed by the letter C are collocated 
samples for the samples with the corresponding number. 

Site location identification: 

E: 
NC: 
NE: 
NW: 
SC: 
SE: 
SW: 
WC: 

East 
North 
Northeast 
Northwest 
South 
Southeast 
Southwest 
West 
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Table 2: Field QC Sample Results 
Chloropicrin Application 

Quality Laboratory Date Chloropicrin 
Control ID Analyzed amount 
Type (ng/sample) 
Lab Spike LSOI II /I 9/03 91.41 
(100 w> LS02 1 I /I 9/03 87.12 

LSO3 11/17/03 102.66 
LSO4 11/17/03 107.61 
LSO5 12/5/03 89.40 
LS06 12/5/03 92.73 

Percent 
Recovery* 

91.41 
87.12 

102.66 
107.61 
89.40 
92.73 

Field Spike SE-C-Bl-FS 1 l/l 8/03 14769.00 + 
(100 w> SW-C-B1 -FS 1 l/l 8/03 826.50 95.55’ 

NW-C-Bl-FS I l/18/03 476.62 85.86' 
NE-C-B 1 -.FS 11 /I 8/03 15331.00 + 

Trip Spike 
MOO na) 

C-TS 11/17/03 JO3.62 103.62 

Trip Blank [ C-TB 1 11!17/03 1 <MDL I 

Notes: 

* Field spike valves are not corrected for background levels. 
ID Identification 
<MDL Less than method detection limit 
w Nanograms 

1 Value after collocated background result subtracted 
+ Spike amount less than one percent of value reported therefore 

percent recovery not calculated 
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APPENDIX III 

NOTICE OF INTENT TO APPLY 
RESTRICTED MATERIALS 



02/11/2004 16:55 SC CO. AGRICULTURRL COMMISSIONER + 919163278217 NO.870 D002 
FR~ERTBERGSTRRWGERRIESINC FAX NO. : 831 7280179 Now. 10 2003 11:21AM P2 -. 

. : I 4C-04-460211h 1A (.’ !1c*102 AC. Wtiswvllie, La. 3597b 
ixi:, I q LOZI( IO . - 187 B SAN ANRREAS RD. WA-RXXNILLE j !V U-ozA.bu . 



02/11/2004 16:55 SC CO. RGRICLlLTURFlL COMMISSIONER + 919163278217 NO.870 I3003 
931 7280179 

JERTBERGSTRAWBERRIESINC FRX NO. : 831 7280179 Nuv. 10 2003 11:20RFl' F'l 

__...I-. - , -,,,. , -.,...,_ ,. ..--,. ..:.. ,,.,, ._ .~-. - * .:-.s .-.m-. .-. 
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02/11/2004 16:55 SC CO. AGRICULTURAL COMMISSIONER + 919163278217 NO. 870 D004 

SITE LOCATION PESCRIPTJON: ( s7 15 Gh/& J(--d, p.0 -’ ‘4 “5 .- 

APPLlCiiTlON 

APPLICATiON RATE: 

TOTAL NUMBER OF ACRES TO BE FUMIGATED: 

- 
PEST CONTROL BUSINESS: ’ 1 ‘\- ( &I( 

INITIAL NOTIFICATION’ZONE: y&, c (OUTER BUFFER ZONE i 300 FEET). 

CONTACT THE PEST CONTRQL BUSINESS TO GET THE INFORMATION TO DETERMINE THE NOTtFlCATlON 
ZONE. THE TABLE IS INCLUDED ONLY TO MAKE THE CALCULATIONS EAS!ER: 

LARGEST 
NUMBER OF 

RATE % MB EMISSION EMISSION OUTER BUFFER NOTIFICATION 

ACRES TO BE RATIO RATE ZONE ZONE (OUTER 
, FUMIGATED IN 48 BUFFEq ZONE++ ~ 

HRS 300 FEET) 

ATTACH TiiE FOLLOWING: 
I. MAP - A map of the site must be included as part of the worksite @an, The map must have the 

neighboring properties numbered. If the aerial from the county is not used, measurements must be 
made from the field to be fumigated to the property lines of all the&rounding properties where there 
are residences pr sensitive sites. These measurements m&t be on the map, 

2. NOTIFICATION LOG - A notification log must be included as part of the worksits plan. 
The Santa Cruz County form must be used and the required areas must be completed. (Attached). 

. . 3. TARP REPAIR AND CUTTING PLAN q A tarpaulin repair res$X-%e plan and 
tarp cutting plan must be induded as part of the worksite plan. The Santa Cruz County fdrm must be 
compfeted and used, (Attached) 
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02/11/2004 16: 55 SC CO. AGRICULTLlRFlL COMMISSIONER + 919163278217 NO. 870 D005 

’ SANTA CRUZ COUNTY 

PES? CONTROL BUSINESS: 

APPLICATION RATE: 

TOT,4L NUMBER OF ACRES TO BE FUMIGATED: a, 
#e 
Le_ 

iNITIAL NOTfFlCATION ZONE:, , (QufER BUFF&!ZOI\JE+300 FEELT! 

CONTACT THE PEST CONTROL BUSINESS TO GET THE INFORMATION TO DETERMII\;E THE NOTIFICE\TI~I\I 
, . 

LARGEST * 

:‘“’ 

RATE 

THETAB IS INCI 

NUMBER OF 
ACRES TO BE 

FUMGATED IN 48 
HP.8 

JDED ONLY TO MAKE 

% MB’ EMlSSlOh 
RATIO 

IE CALCULATIONS !3SIER: 

~~~ 

ATTACH THE FOLLOWING: 
I. tfi/iP- A map of ttie site must be included as part of the worksite plan. f’hs nlup n?uti have 1.1.4 

neighboring propertles numbered. If the aerial from the county is @ used, nieasuremenls mu.2 b,;l 
made from the field to be fumigaied to the property lines of all ttw surrounding properties \pfhere ihtifre 
are residences or sensitive sites. These measurements rriust be on the map. 

7 Y. NOTIFICATION LOG - A notification log must be included as part 0: Ihe worksi:ti p/En.’ 
Yhe Santa CQIZ County form must be used and the required areas must be cc;mplet@d, (Attaci~d). 

3. TARP REPAIR AND CUTTING PLAN - A larpaulin repair wponsa p:zn riW 
tarp cutting plan must be included as part of the worksite plan. The Santa Gruz County form IT 1st CD, 
completed and used. (Attached) 
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APPENDIX IV 

CHLOROPICRIN APPLICATION METEOROLOGICAL DATA 



Background Period 1 
11/12/03 0630 - 1700 

N 

01 3.5 6.9 11.5 18.4 24 2 

Wind Speed ( Miles Per Hour) 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

OIR 0.l .s Q II.$ 18.4 24.2 
N 2.33 4.65 0.00 0.00 0.00 0.00 

NNE 0.00 4.65 4.65 0.00 0.00 0.00 
NE 0.00 9.30 4.65 0.00 0.00 0.00 

ENE 0.00 6.98 2.33 0.00 0.00 0.00 
E 0.00 4.65 0.00 0.00 0.00 0.00 

ESE 0.00 2.33 0.00 0.00 0.00 0.00 
SE 0.00 2.33 9.30 0.00 0.00 0.00 

SSE 2.33 2.33 4.65 0.00 0.00 0.00 
TOTALOBS= 48 MlSSlNGOBS= 0 

v ,_-1’ 
__-I 11.63 

..___- -----b.30 

S 
Calms excluded. 
Rings drawn at 5% intervals. 
Wind flow is FROM the directions shown. 
No observations were missing. 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

!I& 0.l 35 Q 11.5 18.4 24.2 
S 0.00 9.30 0.00 0.00 0.00 0.00 

ssw 0.00 0.00 0.00 0.00 0.00 0.00 
SW 2.33 0.00 0.00 0.00 0.00 0.00 

wsw 0.00 0.00 0.00 0.00 0.00 0.00 
W 2.33 0.00 0.00 0.00 0.00 0.00 

WNW 0.00 9.30 0.00 0.00 0.00 0.00 
NW 4.65 2.33 2.33 0.00 0.00 0.00 

NNW 0.00 0.00 0.00 0.00 0.00 0.00 
CALM OBS= 5 
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Chloropicrin Application Monitoring - Background Period 1 

Date Time WS WD AT RH BP Sigma 

11/12/2003 6:15 6.7 105.9 8.38 78.7 29.75 7.2 
11/12/2003 6:30 5.2 63.8 8.27 80.6 29.75 30.5 
11/12/2003 6:45 7.1 22.2 8.05 85 29.75 8.9 
11/12/2003 7:oo 8.9 26.9 8.27 83.6 29.75 4.5 
11/12/2003 7:15 10.1 48.9 8.49 82 29.75 4.6 
11/12/2003 7:30 8.4 52.2 8.44 82.9 29.75 6.4 
11/12/2003 7:45 7.2 61.3 7.89 86.1 29.76 5.6 
11/12/2003 8:00 3.7 47.6 8.38 85.9 29.76 9.8 
11/12/2003 8:15 2.6 2.1 9.31 82.8 29.76 18.5 
11/12/2003 8:30 2.8 268.9 10.3 79.8 29.77 45.8 
11/12/2003 8:45 3 227.3 10.02 81.7 29.78 5.9 
11/12/2003 9:oo 2.6 315.4 9.92 83.2 29.78 57.7 
11/12/2003 9:15 5.5 3.3 10.63 78.9 29.77 15.8 
11/12/2003 9:30 4.9 8.3 11.56 77.8 29.77 30.5 
11/12/2003 9:45 4.5 33.7 12.38 72.9 29.78 13.9 
11/12/2003 1o:oo 4.1 38.1 13.31 68.7 29.77 16.2 
11/12/2003 10:15 3.9 18.1 14.02 66.7 29.77 21.4 
11/12/2003 IO:30 4.2 49.3 14.84 63.3 29.78 28.1 
11/12/2003 IO:45 5.5 69 15.22 60.9 29.78 8.5 
11/12/2003 11 :oo 5.4 50.5 16.15 57.4 29.79 21 
11/12/2003 II:15 6.8 75.7 16.87 53.8 29.79 17 
11/12/2003 II:30 5.3 93.9 17.25 51.7 29.79 19.4 
11/12/2003 II:45 5.6 94.2 17.8 51.9 29.8 18.1 
11/12/2003 12:oo 6.5 115.5 18.4 49.7 29.8 13.3 
ll/'l2/2003 12:15 7.5 128.3 18.45 45.8 29.79 22.5 
11/12/2003 12:30 6.7 173.4 16.98 57.1 29.78 34.7 
11/12/2003 12:45 5.2 169.5 17.58 52.2 29.78 49.2 
11/12/2003 13:oo 4.7 157.2 17.74 53.3 29.78 21.4 
'l1/12/2003 13:15 5.1 186.9 17.52 57.7 29.78 18.4 
11/12/2003 13:30 8.4 157.2 17.8 51.7 29.77 9.4 
11/12/2003 13:45 10.8 154.2 18.02 45.5 29.77 7.1 
11/12/2003 14:oo 10.5 145.4 17.96 43.3 29.76 7.7 
11/12/2003 14:15 10 137.8 18.18 39.5 29.76 6 
11/12/2003 14:30 8 134.7 18.45 38.7 29.76 6.7 
11/12/2003 14:45 5.5 138.4 18.67 35.7 29.75 8.1 
11/12/2003 15:oo 3.5 150.8 18.95 36.2 29.75 20.3 
11/12/2003 15:15 3.8 188.6 18.73 36.5 29.75 41 
11/12/2003 15:30 6 295.6 17.14 56.9 29.75 9.9 
11/12/2003 15:45 7 307.7 16.48 59.6 29.75 4.4 
11/12/2003 16:00 5.8 306.2 15.99 61 29.75 8.3 
11/12/2003 16:15 2.4 310.3 16.59 56.2 29.76 27.9 
11/12/2003 16:30 4.5 288 16.26 60.5 29.75 6.4 
11/12/2003 16:45 4.3 285.9 16.26 59.4 29.74 8.1 
11/12/2003 17:oo 3.9 291.8 16.05 58.7 29.74 5.1 
11/12/2003 17:15 4.4 273 15.83 59.1 29.74 14.6 
11/12/2003 17:30 6.1 250.2 16.37 52.3 29.74 4.2 

(mph) Peg) (Cl W-b) (Des) 
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Background Period 2 
11/12/03 1700 - 11/13/03 0600 

N 

S 
Calms excluded. 

0.1 3.5 6.9 11.5 18.4 24.2 Rings drawn at 5% intervals. 
Wind flow is FROM the directions shown. 

Wind Speed ( Miles Per Hour) No observations were missing. 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY 

DIR 0.l .s @ 11.5 18.4 24.2 !JR 0.l 35 @ II.$ 18.4 24.2 
N 1.89 0.00 0.00 0.00 0.00 0.00 S 0.00 0.00 0.00 0.00 0.00 0.00 

NNE 1.89 5.66 0.00 0.00 0.00 0.00 ssw 0.00 0.00 0.00 0.00 0.00 0.00 
NE 7.55 9.43 0.00 0.00 0.00 0.00 SW 0.00 0.00 0.00 0.00 0.00 0.00 

ENE 1.89 5.66 0.00 0.00 0.00 0.00 wsw 0.00 5.66 0.00 0.00 0.00 0.00 
E 3.77 0.00 0.00 .o.oo 0.00 0.00 W 0.00 9.43 3.77 0.00 0.00 0.00 

ESE 1.89 0.00 0.00 0.00 0.00 0.00 WNW 3.77 18.87 1.89 0.00 0.00 0.00 
SE 0.00 0.00 0.00 0.00 0.00 0.00 NW 1.89 II.32 0.00 0.00 0.00 0.00 

SSE 0.00 0.00 0.00 0.00 0.00 0.00 NNW 3.77 0.00 0.00 0.00 0.00 0.00 
TOTALOBS = 58 MISSINGOBS = 0 CALMOBS= 5 
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Chloropicrin Application Monitoring-Background Period 2 

Date Time WS WD AT RH BP Sigma 
b-@-d Peg) 

4.3 
3.9 
4.4 
6.1 
6.8 
6.4 
6.6 
6.8 
5.9 
6.6 
7.4 
7.8 
6.9 
6.2 
6.7 
5.4 
6.4 
5.5 
5.9 
6.9 
6.1 
3.8 
2.6 
3.8 
6.8 
7.2 
6.2 

4 
2.9 
2.3 
3.1 
3.4 
1.2 
1.9 
1.7 
1.3 
2.9 
3.7 
2.4 
2.4 
5.1 

6 
5.2 

4 
4.8 
5.1 
4.7 
6.1 

((2 
285.9 
291.8 

273 
250.2 
253.6 
264.5 
273.3 

268 
286.9 
299.1 
286.4 
276.2 
286.1 
301.1 
311.9 
309.7 
305.4 
285.2 
304.2 
317.8 
313.2 
286.3 
102.8 
251.6 
279.9 
279.7 
288.7 
291 .l 
300.9 
334.8 

41.3 
90.9 
85.7 
52.4 

1.9 
316.9 
293.7 
291.6 
341.5 

26.3 
62.3 
56.9 
47.1 
55.6 
42.6 
51.9 
39.8 
23.9 

16.26 
16.05 
15.83 
16.37 

16.1 
15.66 
15.33 
15.11 
14.29 
14.24 
14.57 
14.68 

14.4 
14.62 

14.9 
14.84 

14.9 
14.9 

15.11 
15.17 
15.11 
15.22 
14.07 
14.73 
15.06 
15.11 
14.95 
14.79 
14.73 
14.73 
13.86 
12.98 
13.25 
13.25 
13.42 
13.86 
13.69 
13.75 
12.87 
12.21 

10.3 
9.97 

10.63 
10.9 

10.13 
9.15 
9.42 
9.97 

Wd 
59.4 
58.7 
59.1 
52.3 
52.1 
54.9 
57.3 
61.2 

76 
75.6 
69.3 
68.8 
76.5 
72.8 
67.6 
66.2 
62.4 
61.6 
59.9 
59.9 
61.5 
59.9 
68.1 
64.4 
62.7 
63.4 
65.9 
67.9 
68.4 
68.2 
71.6 
74.5 
72.3 
72.8 

73 
75.9 
82.5 
87.5 

89 
89.2 
87.7 
87.5 
88.1 
86.6 
88.9 

92 
92.3 
90.5 

Peg) 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.75 
29.75 
29.75 
29.76 
29.76 
29.76 
29.77 
29.77 
29.78 
29.78 
29.78 
29.78 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.79 
29.78 
29.78 
29.78 

11/12/2003 16:45 
11/12/2003 17:oo 
11/12/2003 17:15 
11/12/2003 17:30 
11/12/2003 17:45 
11/12/2003 18:OO 
11/12/2003 18:15 
11/12/2003 18:30 
11/12/2003 18:45 
11/12/2003 19:oo 
11/12/2003 19:15 
11/12/2003 19:30 
11/12/2003 19:45 
11/12/2003 20:oo 
11/12/2003 20:15 
11/12/2003 20:30 
11/12/2003 20:45 
11/12/2003 21:oo 
11/12/2003 21:15 
11/12/2003 21:30 
11/12/2003 21:45 
11/12/2003 22:oo 
11/12/2003 22:15 
11/12/2003 22:30 
11/12/2003 22:45 
11/12/2003 23:00 
11/12/2003 23:15 
11/12/2003 23:30 
11/12/2003 23:45 
11/12/2003 0:oo 
11/13/2003 0:15 
11/13/2003 0:30 
11/13/2003 0:45 
11/13/2003 1 :oo 
11/13/2003 1:15 
11/13/2003 I:30 
11/13/2003 I:45 
11/13/2003 2:oo 
11/13/2003 2:15 
11/13/2003 2:30 
11/13/2003 2:45 
11/13/2003 3:oo 
11/13/2003 3:15 
11/13/2003 3:30 
11/13/2003 3:45 
11/13/2003 4:oo 
11/13/2003 4:15 
11/13/2003 4:30 

8.1 
5.1 

14.6 
4.2 
5.7 
7.9 
6.9 
7.9 
11 

11.4 
10.1 
8.3 
4.3 
6.3 
5.1 
5.5 
8.5 
7.4 

11.2 
7.9 

12.2 
21.7 
83.8 
29.7 

6.7 
8.8 
8.2 
7.2 

11.3 
11.5 
51.6 
11.4 
30.9 
25.6 
34.2 

30 
14.2 
7.9 

62.1 
35.7 
12.4 

5 
7 

12.2 
10.3 
9.2 

11.2 
5.7 
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Chloropicrin Application Monitoring - Background Period 2 

Date Time WS WD 
(mph) (Des) 

AT 
02 

Sigma 
Peg) 

11 /I 3/2003 4:45 5.8 23.1 10.35 90.1 29.78 4.9 
11 /13/2003 5:oo 6.3 19.3 10.85 89.9 29.79 4.3 
11 /I 3/2003 5:15 5.3 59.2 10.9 89.4 29.79 44.4 
11 /I 3/2003 5:30 3.4 65.9 9.86 94.5 29.79 35.7 
11/13/2003 5:45 2.9 48.7 10.74 91.7 29.79 43 
11 /I 3/2003 6:00 2.5 53.1 11.28 89.7 29.79 21.2 
11 /I 3/2003 6:15 1.5 6.2 10.79 91 29.8 58.2 
11 /13/2003 6:30 2 297.2 10.9 91.6 29.8 44.1 
11 /I 3/2003 6:45 2.7 103.3 11.34 90.9 29.81 58.6 
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Period 1 
11/13/03 0730 - 1600 

W 

0.1 35 60 11.5 18.4 242 

Wind Speed ( Miles Per Hour) 

S 
Calms excluded. 
Rings drawn at 10% intervals. 
Wind flow is FROM the directions shown. 
No observations were missing. 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

pIJ 0.l 35 Q 11.5 18.4 24.2 
N 0.00 0.00 0.00 0.00 0.00 0.00 

NNE 0.00 0.00 0.00 0.00 0.00 0.00 
NE 0.00 0.00 0.00 0.00 0.00 0.00 

ENE 0.00 5.71 0.00 0.00 0.00 0.00 
E 0.00 2.86 0.00 0.00 0.00 0.00 

ESE 0.00 5.71 0.00 0.00 0.00 0.00 
SE 2.86 11.43 0.00 0.00 0.00 0.00 

SSE 0.00 8.57 2.86 0.00 0.00 0.00 
TOTALOBS = 40 MISSING OBS = 0 

E 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

DIR Q.-l35 Q 11.5 18.4 24.2 
S 0.00 0.00 0.00 0.00 0.00 0.00 

ssw 0.00 2.86 0.00 0.00 0.00 0.00 
SW 0.00 5.71 0.00 0.00 0.00 0.00 

wsw 0.00 0.00 2.86 0.00 0.00 0.00 
W 0.00 0.00 8.57 8.57 0.00 0.00 

WNW 0.00 0.00 11.43 20.00 0.00 0.00 
NW 0.00 0.00 0.00 0.00 0.00 0.00 

NNW 0.00 0.00 0.00 0.00 0.00 0.00 
CALMOBS= 5 
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Chloropicrin Application Monitoring - Period 1 

Date Time WS WD AT 
h-@-O (Des) (Cl 

2.2 252.9 10.68 
4.3 124.2 12.32 
6.6 117 12.6 
4.7 131.3 11.89 
5.4 143.2 12.27 
6.7 146.2 13.14 
8.1 148.7 13.25 
5.4 108 13.14 
4.5 98.8 13.03 
4.6 63 12.87 
3.8 77.4 13.36 
3.3 139 14.46 
5.7 146.5 15.11 

6 162.4 15.28 
5.3 159.8 15.44 
5.2 203.1 15.44 
4.8 220.1 15.66 
4.9 236.2 15.99 
8.2 256.3 15.94 
IO 263 15.72 

10.6 263.2 15.61 
11.6 264.6 15.61 

13 263.6 15.44 
12.6 270 15.22 
11.5 276.5 15.28 
13.6 295.3 15.33 
14.8 295.2 15.11 
13.7 293 15.11 
12.2 293.7 15.01 
11.8 293.8 15.01 
11.4 291.5 15.11 
11.8 292 14.95 
11.6 291.3 14.79 

11 294.5 14.68 
10 294.4 14.62 

9.3 296.9 14.68 
8.5 298.9 14.62 
6.6 296.9 14.51 
5.7 295.8 14.51 
6.3 293.1 14.4 
6.3 293.7 14.18 
5.6 293.9 14.13 
3.6 297.9 14.24 

11/13/2003 7:15 
11/13/2003 7:30 
11/13/2003 7:45 
11/13/2003 8:00 
11/13/2003 8:15 
11/13/2003 8:30 
11/13/2003 8:45 
11/13/2003 9:oo 
11/13/2003 9:15 
11/13/2003 9:30 
11/13/2003 9:45 
11/13/2003 IO:00 
11/13/2003 IO:15 
11/13/2003 IO:30 
11/13/2003 IO:45 
11/13/2003 11 :oo 
11/13/2003 II:15 
11/13/2003 II:30 
11/13/2003 11:45 
11/13/2003 12:oo 
11/13/2003 12:15 
11/13/2003 12:30 
11/13/2003 12:45 
11/13/2003 13:oo 
11/13/2003 13:15 
11/13/2003 13:30 
11/13/2003 13:45 
11/13/2003 14:oo 
11/13/2003 14:15 
11/13/2003 14:30 
11/13/2003 14:45 
11/13/2003 15:oo 
11/13/2003 15:15 
11/13/2003 15:30 
11/13/2003 15:45 
11/13/2003 16:00 
11/13/2003 16:15 
11/13/2003 16:30 
11/13/2003 16:45 
11/13/2003 17:oo 
11/13/2003 17:15 
11/13/2003 17:30 
11/13/2003 17:45 

93.7 
81.2 
77.6 

79 
78.2 

75 
74.3 
76.9 
77.5 

80 
79.2 
75.2 
70.7 

68 
68.2 
69.1 
65.9 
64.1 

66 
69.3 
74.8 
81.7 
87.2 
86.9 
83.3 
78.7 
77.6 
77.3 
78.7 
78.2 
78.2 
78.9 
80.3 
82.3 
83.7 
82.6 
81.9 
81.8 
81.5 
82.6 
83.5 
83.4 
82.6 

ti9.82 25.7 
29.83 24.1 
29.84 7.8 
29.85 12.9 
29.86 12.2 
29.87 13.7 
29.87 7.9 
29.88 17.4 
29.89 19.2 

29.9 16.3 
29.91 26.6 
29.91 22.9 
29.93 22.9 
29.93 11.8 
29.94 13.6 
29.94 19.7 
29.94 16 
29.94 19.4 
29.94 12.5 
29.94 14 
29.94 9.3 
29.94 9.5 
29.94 8.3 
29.93 7.7 
29.93 11.1 
29.93 7.7 
29.93 6.2 
29.93 5.7 
29.93 7.8 
29.93 6.1 
29.93 7.6 
29.93 6.5 
29.93 5.9 
29.93 6 
29.93 6.7 
29.92 7.6 
29.92 8.5 
29.91 10.2 
29.91 15.6 
29.91 8.4 
29.91 6.4 
29.91 8 
29.91 14.7 
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Period 2 
11/13/03 1600 - 11/14/03 0800 

N 

.....-----~-----...~~~~~. ___.-. _- .-.. __1. _,-’ . . -. -. ,_-’ --.. ,/’ .,.~ ,’ ,’ I\ ~~ 

I. ,_I. .-._ I_*- --.___ __-- ---.... ___--- 

S 
Calms excluded. 

0.1 3s 6.9 11.5 18.4 24 2 Rings drawn at 10% intervals. 
Wind flow is FROM the directions shown. 

Wind Speed ( Miles Per Hour) No observations were missing. 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY 

!I& 0.l j.J u 11.5 18.4 24.2 !llJ 0.l jJ Q 11.5 18.4 24.2 
N 0.00 0.00 0.00 0.00 0.00 0.00 S 0.00 0.00 0.00 0.00 0.00 0.00 

NNE 0.00 0.00 0.00 0.00 0.00 0.00 ssw 0.00 0.00 0.00 0.00 0.00 0.00 
NE 0.00 0.00 0.00 0.00 0.00 0.00 SW 0.00 0.00 0.00 0.00 0.00 0.00 

ENE 0.00 0.00 0.00 0.00 0.00 0.00 wsw 0.00 0.00 0.00 0.00 0.00 0.00 
E I .54 1.54 0.00 0.00 0.00 0.00 W 6.15 0.00 0.00 0.00 0.00 0.00 

ESE 0.00 7.69 6.15 0.00 0.00 0.00 WNW 6.15 18.46 3.08 0.00 0.00 0.00 
SE 3.08 16.92 10.77 0.00 0.00 0.00 NW 4.62 9.23 0.00 0.00 0.00 0.00 

SSE 3.08 0.00 1.54 0.00 0.00 0.00 NNW 0.00 0.00 0.00 0.00 0.00 0.00 
TOTALOBS = 70 MlSSlNG OBS = 0 CALMOBS= 5 



Chloropicrin Application Monitoring - Period 2 

Date Time ws WD AT RH BP Sigma 
(mph) (Des) ((2 W) W-b) Peg) 

11/13/2003 15:45 10 294.4 14.62 83.7 29.93 6.7 
11/13/2003 16:00 9.3 296.9 14.68 82.6 29.92 7.6 
11/13/2003 16:15 8.5 298.9 14.62 81.9 29.92 8.5 
11/13/2003 16:30 6.6 296.9 14.51 81.8 29.91 10.2 
11/13/2003 16:45 5.7 295.8 14.51 81.5 29.91 15.6 
11/13/2003 17:oo 6.3 293.1 14.4 82.6 29.91 8.4 
11/13/2003 17:15 6.3 293.7 14.18 83.5 29.91 6.4 
11/13/2003 17:30 5.6 293.9 14.13 83.4 29.91 8 
11/13/2003 17:45 3.6 297.9 14.24 82.6 29.91 14.7 
11/13/2003 18:OO 2.5 291.4 14.24 82.6 29.91 17.2 
11/13/2003 18:15 3.5 275.8 14.18 83.7 29.91 10.1 
11/13/2003 18:30 3.3 283 14.07 85.8 29.91 13.4 
11/13/2003 18:45 3.3 292.7 14.07 85.3 29.9 11 
11/13/2003 19:oo 4.2 287.1 14.02 85.6 29.91 9.3 
11/13/2003 19:15 4.4 292.5 14.13 85.1 29.91 12.5 
11/13/2003 19:30 3.4 322.4 14.18 84.4 29.91 26.2 
11/13/2003 19:45 3.5 306.9 14.13 84.7 29.9 19.9 
11/13/2003 20:oo 2.7 303 13.86 86 29.9 18.1 
11/13/2003 20:15 4.7 300.8 13.8 86.7 29.9 10.6 
11/13/2003 20:30 4.9 308.7 13.53 87.6 29.91 8.5 
11/13/2003 20:45 4.5 315.2 13.53 87.5 29.9 8.1 
11/13/2003 21:oo 5.1 314.1 13.42 88.1 29.91 7.6 
11/13/2003 21:15 4.4 316.8 13.47 87.9 29.91 7.1 
11/13/2003 21:30 6.5 298.3 13.47 88.3 29.91 4.8 
11/13/2003 21:45 6.4 300.7 13.58 88.4 29.91 5 
11/13/2003 22:oo 5.5 298.2 13.69 87.6 29.92 7.1 
11/13/2003 22:15 5.5 309.4 13.64 87.6 29.91 6.5 
11/13/2003 22:30 3.7 312.5 13.47 88.4 29.91 12.2 
11/13/2003 22:45 2.2 318.2 12.65 91.2 29.91 49.6 
11/13/2003 23:00 2.2 274.7 12.87 91.1 29.91 25.4 
11/13/2003 23:15 2.4 165.5 12.54 91.4 29.91 68.5 
11/13/2003 23:30 2.5 263.8 12.98 91 .I 29.91 12.6 
11/13/2003 23:45 1.9 271.3 13.14 91 .I 29.91 28.2 
11/13/2003 0:oo 3.6 104.2 12.32 91.6 29.9 25.2 
11/14/2003 0:15 3.8 100.3 11.99 92.1 29.9 8.7 
11/14/2003 0:30 2.7 89.9 11.89 92.7 29.9 17.5 
11/14/2003 0:45 3.2 132.8 11.67 93.6 29.9 9.4 
11/14/2003 1 :oo 1.9 156.4 11.72 94.2 29.9 9.7 
11/14/2003 I:15 3.5 144.1 11.72 94.2 29.9 6.5 
11/14/2003 I:30 3.9 128.4 11.67 94.8 29.9 9.6 
11/14/2003 1:45 5.4 125.3 11.89 92.2 29.9 4.5 
11/14/2003 2:oo 4.7 129.3 il.78 91.8 29.9 6.7 
11/14/2003 2:15 5 139.1 11.83 91.7 29.9 5.6 
11/14/2003 2:30 6.1 132.6 il.83 91.4 29.89 6.4 
11/14/2003 2:45 5.1 124 11.67 91.6 29.89 7 
11/14/2003 3:oo 4.6 139.5 11.61 91.2 29.89 10.7 
11/14/2003 3:15 5 129.2 11.5 91 .I 29.89 12.5 
11/14/2003 3:30 5.3 122.8 11.39 91.4 29.89 7.9 
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Chloropicrin Application Monitoring - Period 2 

Date Time WS 
b-@-4 

WD AT Sigma 
(Des) CC) ;:Hs, Peg) 

11/14/2003 3:45 6 127.3 11.5 90.3 29.89 8.7 
11/14/2003 4:oo 6.9 133.6 11.39 90.2 29.88 6.2 
11/14/2003 4:15 7.3 134.8 11.23 89.8 29.88 7.9 
11/14/2003 4:30 6.8 127.4 11.06 89.9 29.88 8.9 
11/14/2003 4:45 7.8 126.2 10.96 89 29.88 7.2 
11/14/2003 5:oo 7.1 127.3 11 .Ol 88.3 29.88 6.7 
11/14/2003 5:15 6.2 106.7 11.06 88.7 29.89 17.7 
11/14/2003 5:30 5.5 120.2 10.9 88.6 29.89 16.7 
11/14/2003 5:45 8.4 132.4 10.74 86.1 29.89 8.1 
11/14/2003 6:00 7.9 122.4 10.63 86.7 29.89 9.3 
11/14/2003 6:15 7.9 137.8 10.57 86.2 29.9 8.9 
11/14/2003 6:30 7.7 143 10.41 86 29.9 6.3 
11/14/2003 6:45 7.3 147.6 10.3 87.1 29.9 7.1 
11/14/2003 7:oo 7.9 123.8 10.41 87.8 29.91 9.7 
11/14/2003 7:15 8.4 119.1 10.41 88.6 29.91 6.4 
11/14/2003 7:30 9.1 119.8 10.57 88.4 29.91 6.7 
11/14/2003 7:45 6.7 118.2 10.74 88.7 29.91 7.7 
11/14/2003 8:00 7.5 107.1 10.85 88.4 29.91 7.8 
11/14/2003 8:15 6.1 94.7 10.96 89.1 29.9 9.1 
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Period 3 
11/14/03 0800 - 1630 

w . 

,,,’ 
11” 0.00 ..~.---:----...~ 0.00 ‘\l 

,’ ,,-’ . .._ 
,’ ‘I 

:.’ 2.86 / 
\. ~I II \ 0.00 ‘,.>, 

: 

S 

0.1 35 6.9 11.5 184 24.2 

Wind Speed ( Miles Per Hour) 

Calms excluded. 
Rings drawn at 10% intervals. 
Wind flow is FROM the directions shown. 
No observations were missing. 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

pJ 0.l J.J g!J 11.5 18.4 24.2 
N 0.00 0.00 0.00 0.00 0.00 0.00 

NNE 0.00 0.00 0.00 0.00 0.00 0.00 
NE 0.00 0.00 0.00 0.00 0.00 0.00 

ENE 0.00 0.00 0.00 0.00 0.00 0.00 
E 0.00 5.71 0.00 0.00 0.00 0.00 

ESE 0.00 8.57 2.86 0.00 0.00 0.00 
SE 0.00 8.57 14.29 0.00 0.00 0.00 

SSE 0.00 0.00 0.00 0.00 0.00 0.00 
TOTALOBS = 40 MISSING OBS = 0 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

plJ 0.l .s fl L1.5 18.4 24.2 
S 0.00 8.57 0.00 0.00 0.00 0.00 

ssw 0.00 5.71 0.00 0.00 0.00 0.00 
SW 0.00 8.57 11.43 11.43 0.00 0.00 

wsw 0.00 0.00 0.00 0.00 2.86 0.00 
W 0.00 0.00 2.86 5.71 0.00 0.00 

WNW 0.00 0.00 2.86 0.00 0.00 0.00 
NW 0.00 0.00 0.00 0.00 0.00 0.00 

NNW 0.00 0.00 0.00 0.00 0.00 0.00 
CALM OBS= 5 
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Chloropicrin Application Monitoring - Period 3 

Date Time WS WD 
b-wh) (Des) 

AT 
(C) 

Sigma 
(Des) 

11/14/2003 7:30 9.1 119.8 10.57 88.4 29.91 6.7 
11/14/2003 7:45 6.7 118.2 10.74 88.7 29.91 7.7 
11/14/2003 8:00 7.5 107.1 10.85 88.4 29.91 7.8 .a 

11/14/2003 8:15 6.1 94.7 10.96 89.1 29.9 9.1 
11/14/2003 8:30 6.4 85.1 11.06 88.8 29.9 7.6 
11/14/2003 8:45 6.9 113.1 11.39 87.1 29.91 16.7 
11/14/2003 9:oo 5.9 126.3 11.56 86.1 29.91 11.5 
11/14/2003 9:15 5 103.8 11.78 85.7 29.91 12.7 
11/14/2003 9:30 6.1 119.5 11.99 85.4 29.91 11.9 
11/14/2003 9:45 5.7 133.7 11.99 85.8 29.91 12.7 
11/14/2003 1o:oo 6.9 144.4 12.1 85.1 29.91 10.5 
11/14/2003 10:15 8.3 143.2 12.38 84.3 29.91 9.1 
11/14/2003 IO:30 11.5 142.5 12.87 81.7 29.91 7.2 
11/14/2003 IO:45 10.4 139 13.53 78.4 29.91 7.4 
11/14/2003 II:00 9.6 143.9 13.97 75.2 29.91 7.5 
11/14/2003 11:15 8.2 142.6 14.24 73 29.9 11.6 
11/14/2003 II:30 6 173.2 14.62 69.4 29.9 20.5 
11/14/2003 II:45 6.3 193.6 14.73 66.8 29.9 16.7 
11/14/2003 12:oo 6 179.2 14.79 66.3 29.9 14.8 
11/14/2003 12:15 5.6 177.4 14.79 66.7 29.9 17 
11/14/2003 12:30 5.8 213.2 14.73 66.6 29.9 10.5 
11/14/2003 12:45 4.5 215.6 14.79 65 29.9 23.6 
11/14/2003 13:oo 5.7 220.8 14.95 63.2 29.9 8.6 
11/14/2003 13:15 6.7 221.2 15.11 62.1 29.89 25.8 
11/14/2003 13:30 11.5 226.4 15.22 62.4 29.89 13.8 
11/14/2003 13:45 11.5 229.5 15.17 63.4 29.89 6.1 
11/14/2003 14:oo 14.3 222.2 14.73 70.1 29.89 9 
11/14/2003 14:15 9.9 227.5 14.07 69.4 29.89 10.8 
11/14/2003 14:30 9.5 222.7 14.57 67.6 29.88 12 
11/14/2003 14:45 13.1 221.5 14.73 69.9 29.88 6.4 
11/14/2003 15:oo 16.3 215.6 14.68 69.8 29.87 7.4 
11/14/2003 15:15 17 222.6 14.51 72.1 29.87 7.1 
11/14/2003 15:30 21.4 251.5 13.64 82.6 29.89 15.2 
11/14/2003 15145 18.1 265.1 11.99 93.8 29.89 10.7 
11/14/2003 16:00 14.3 266.8 11.39 97.2 29.9 6.9 
11/14/2003 16:15 10.2 279.4 11.23 99.1 29.89 15.4 
11/14/2003 16:30 8.1 290.5 11.12 99.9 29.89 8 
11/14/2003 16:45 6.1 278.4 11 .Ol 99.7 29.89 9 
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Period 4 
11/14/03 1600 - 11/15/03 0800 

N 

____/---- ----.._ 
,_-_ 

_,” 
---.. 

-. 
,:’ 

-. 
. . . . 

_*I’ .._. 
,’ .~ 

,,*' __-- q/j---.. \~ 
,,,' 0.00 

,I- 
X08... 

1\ 
21.54 'I~ 

,,,' 
./' 1.54 

3.08 o.od , 
-j,~ I' 

II II 0.00 
~I 
-I._ 

_.__ & ._.___ I .54,,,-“’ ,,,,, ,,” 
,’ 

-y ,’ ,’ -. . . ,,-. 
..__ _,-’ 

.-__ 
-----.......L.....-.----~ 

__-- 

S 

Of 3.5 6.9 11 5 18.4 242 

Wind Speed ( Miles Per Hour) 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

DIR &I JJ Q 11.5 18.4 24.2 
N 0.00 I .54 0.00 0.00 0.00 0.00 

NNE 1.54 1.54 0.00 0.00 0.00 0.00 
NE 4.62 16.92 0.00 0.00 0.00 0.00 

ENE 1.54 36.92 0.00 0.00 0.00 0.00 
E 3.08 6.15 0.00 0.00 0.00 0.00 

ESE 3.08 3.08 0.00 0.00 0.00 0.00 
SE 0.00 0.00 0.00 0.00 0.00 0.00 

SSE 1.54 0.00 0.00 0.00 0.00 0.00 
TOTALOBS = 70 MISSING OBS = 0 

E 

Calms excluded. 
Rings drawn at 10% intervals. 
Wind flow is FROM the directions shown. 
No observations were missing. 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

DIR 0.l .s 0 11.5 18.4 24.2 
S 3.08 0.00 0.00 0.00 0.00 0.00 

ssw 0.00 0.00 0.00 0.00 0.00 0.00 
SW 3.08 0.00 0.00 0.00 0.00 0.00 

wsw 0.00 0.00 0.00 0.00 0.00 0.00 
W 3.08 1.54 1.54 1.54 0.00 0.00 

WNW 0.00 1.54 I .54 0.00 0.00 0.00 
NW I .54 0.00 0.00 0.00 0.00 0.00 

NNW 0.00 0.00 0.00 0.00 0.00 0.00 
CALMOBS= 5 
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Chloropicrin Application Monitorin - Period 4 

Date Time WS WD AT RH BP Sigma 

11/14/2003 15:45 18.1 265.1 11.99 93.8 29.89 10.7 
11/14/2003 16:00 14.3 266.8 11.39 97.2 29.9 6.9 
11/14/2003 16:15 10.2 279.4 11.23 99.1 29.89 15.4 
11/14/2003 16:30 8.1 290.5 11.12 99.9 29.89 8 
11/14/2003 16:45 6.1 278.4 11.01 99.7 29.89 9 
11/14/2003 17:oo 4.3 281.5 10.96 99.2 29.89 11.3 
11/14/2003 17:15 2 269.3 10.85 99.9 29.89 22 
11/14/2003 17:30 2.4 262.7 10.96 99.4 29.89 17.5 
11/14/2003 17:45 2.8 235.4 11.17 98.6 29.9 11.9 
11/14/2003 18:00 2.4 233.8 11.23 98.5 29.89 22.9 
11/14/2003 18:15 2.5 190 11.28 98.8 29.9 24.1 
11/14/2003 18:30 3.4 165.6 il.39 99.4 29.9 21.1 
11/14/2003 18:45 2.7 180.9 11.39 98.5 29.9 25 
11/14/2003 19:oo 1.8 114.1 11.5 98.1 29.91 29.1 
11/14/2003 19:15 4 66.6 11.34 99.4 29.91 7.7 
11/14/2003 19:30 4.4 66.9 11.23 100.5 29.91 10 
11/14/2003 19:45 5 59.8 11.17 100.6 29.91 8.3 
11/14/2003 20:oo 5.2 62.3 11.17 100.6 29.92 10.3 
11/14/2003 20:15 4.3 80.6 11.17 100 29.92 8.4 
11/14/2003 20:30 3 97.3 11.17 99.5 29.92 8.6 
11/14/2003 20:45 4.4 104 11.06 100.1 29.93 12.4 
11/14/2003 21:oo 4.7 82.7 11.01 100.8 29.93 11.6 
11/14/2003 21:15 4.7 77.4 10.96 101.2 29.93 5.8 
11/14/2003 21:30 4.9 78.3 10.96 101.4 29.93 6.3 
11/14/2003 21:45 5.3 71.2 10.96 101.5 29.93 6.4 
11/14/2003 22:oo 4.2 74.8 10.96 101.1 29.93 11.1 
11/14/2003 22:15 4.4 102.5 10.96 100.5 29.93 7.8 
11/14/2003 22:30 3.1 85 10.9 100.2 29.93 18.1 
11/14/2003 22:45 3 112.9 10.9 100.3 29.93 8.2 
11/14/2003 23:00 1.3 309.8 10.79 100.6 29.93 73.3 
11/14/2003 23:15 3.6 6.1 10.74 100.6 29.93 11.2 
11/14/2003 23:30 4.8 39.5 10.57 100.9 29.92 3.9 
11/14/2003 23:45 5.3 39.7 10.46 101 29.92 4.5 
11/14/2003 0:oo 4.9 46.5 10.41 100.7 29.91 6.8 
11/15/2003 0:15 4.6 56 10.08 101.3 29.91 4.5 
11/15/2003 0:30 3.7 40.9 10.02 101.7 29.92 9.1 
11/15/2003 0:45 3.5 50.4 10.19 101.2 29.91 9.3 
11/15/2003 1 :oo 2.6 61.6 10.02 100.7 29.91 10.4 
11/15/2003 I:15 3.4 43.1 10.13 100.2 29.91 6.3 
11/15/2003 I:30 3.7 39.8 10.02 98.8 29.91 9.4 
11/15/2003 I:45 4.7 52.1 9.59 100.2 29.91 8.3 
11/15/2003 2:oo 4.6 59.2 9.15 101 29.91 6.3 
11/15/2003 2:15 3.9 49.4 9.37 100.5 29.9 14.6 
11/15/2003 2:30 3.7 37.9 9.97 98.9 29.9 9.3 
11/15/2003 2:45 3 27.2 10.24 98.1 29.9 12.2 
11/15/2003 3:oo 2.2 36.6 10.35 97.5 29.9 12.9 
11/15/2003 3:15 3.6 39.7 10.02 96.9 29.9 12.2 
11/15/2003 3:30 5.1 63.1 8.38 100 29.89 8.9 

(mph) (Des) CC) W-b) (Des) 
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Chloropicrin Application Monitorin - Period 4 

Date Time WS 
O-wh) 

WD AT Sigma 
(Deg) (C) ;:Hg, (Des) 

11/15/2003 3:45 5.5 59 8.33 101.5 29.89 5.2 
11/15/2003 4:oo 4.9 66.1 8.27 102 29.89 7.5 
11/15/2003 4:15 4.4 67 8.38 102.2 29.88 8 
11/15/2003 4:30 4.2 66 8.38 102.2 29.88 4.4 
11/15/2003 4:45 4.8 66 8.44 102.4 29.88 4.9 
11/15/2003 5:oo 4.2 73.5 8.55 102.4 29.88 8.8 
11/15/2003 5:15 3.6 76.9 8.6 102.4 29.88 25.5 
11/15/2003 5:30 4.1 84.9 8.88 102.6 29.88 9.7 
11/15/2003 5:45 4.9 65.7 8.88 102.3 29.88 6.7 
11/15/2003 6:00 5.2 56.2 8.77 102.3 29.87 10.3 
11/15/2003 6:15 6 14.4 8.98 102.3 29.88 19.6 
11/15/2003 6:30 3.6 64 9.48 101 29.88 13.9 
11/15/2003 6:45 4 57.3 9.31 100.6 29.88 16.3 
11/15/2003 7:oo 4.2 61.6 9.42 100.4 29.89 11.8 
11/15/2003 7:15 4.2 61.9 9.26 100.8 29.89 17 
11/15/2003 7:30 4.4 78.8 9.26 101.4 29.89 7.5 
11/15/2003 7:45 5.3 73.3 9.31 101.4 29.89 5.5 
11/15/2003 8:00 5.1 74.9 9.37 101.5 29.89 5.7 
11/15/2003 8:15 4.3 70.8 9.48 101.5 29.89 5.9 
11/15/2003 8:30 3.4 58.9 9.7 100.8 29.9 11.7 
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Period 5 
11/15/03 0730 - 1600 

N 

w . . 

_._--. 
_I-e ---..__ 

,_.* -_ 
,,-. 

.-.. 

,/’ 
-..~ 

o.bo 

. . 
,’ ‘, 

,’ ~\ 
,’ ~~ 

,,,’ 2.86 j 2.86 II 
%\ 

S 

01 3.5 6.8 11.5 18.4 24.2 

Wind Speed ( Miles Per Hour) 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

DIR 0.l u @ 11.5 18.4 24.2 
N 0.00 0.00 0.00 0.00 0.00 0.00 

NNE 2.86 0.00 0.00 0.00 0.00 0.00 
NE 0.00 2.86 0.00 0.00 0.00 0.00 

ENE 2.86 22.86 0.00 0.00 0.00 0.00 
E 0.00 8.57 0.00 0.00 0.00 0.00 

ESE 0.00 8.57 2.86 0.00 0.00 0.00 
SE 0.00 5.71 0.00 0.00 0.00 0.00 

SSE 0.00 8.57 0.00 0.00 0.00 0.00 
TOTALOBS = 40 MISSING OBS = 0 

Calms excluded. 
Rings drawn at 10% intervals. 
Wind flow is FROM the directions shown. 
No observations were missing. 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

!I& 0.l .s a 11.5 18.4 24.2 
S 0.00 5.71 0.00 0.00 0.00 0.00 

ssw 0.00 5.71 2.86 0.00 0.00 0.00 
SW 0.00 2.86 0.00 0.00 0.00 0.00 

wsw 0.00 8.57 2.86 0.00 0.00 0.00 
W 0.00 0.00 0.00 0.00 0.00 0.00 

WNW 0.00 0.00 0.00 0.00 0.00 0.00 
NW 2.86 0.00 0.00 0.00 0.00 0.00 

NNW 2.86 0.00 0.00 0.00 0.00 0.00 
CALM OBS= 5 
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Chloropicrin Application Monitoring - Period 5 

Date Time WS WD AT RH BP Sigma 
(mph) (Des) 03 V-b) Peg) 

11/15/2003 7:30 4.4 78.8 9.26 101.4 29.89 7.5 
11/15/2003 7:45 5.3 73.3 9.31 101.4 29.89 5.5 
11/15/2003 8:00 5.1 74.9 9.37 101.5 29.89 5.7 
11/15/2003 8:15 4.3 70.8 9.48 101.5 29.89 5.9 
11/15/2003 8:30 3.4 58.9 9.7 100.8 29.9 11.7 
11/15/2003 8:45 4.4 71.6 10.13 99.3 29.9 7.6 
11/15/2003 9:oo 4.9 58.4 10.19 98.8 29.9 7.6 
11/15/2003 9:15 4.3 62.8 10.3 97.8 29.9 IO 
11/15/2003 9:30 4.8 69.3 10.46 97.3 29.91 12 
11/15/2003 9:45 4.9 72.9 10.57 96.5 29.91 8.3 
11/15/2003 1o:oo 4.3 43.2 10.63 96.9 29.92 22 
11/15/2003 10:15 3.3 312 10.63 96.4 29.93 68.4 
11/15/2003 10:30 2.3 328.7 10.57 96.7 29.93 63.4 
11/15/2003 IO:45 2.6 19.8 10.57 98 29.93 41.6 
11/15/2003 11 :oo 5 123 10.46 97.7 29.92 9.1 
11/15/2003 II:15 6.5 119.3 10.52 97.9 29.91 8.6 
11/15/2003 11:30 7.2 107.6 10.63 96.7 29.9 8.3 
11/15/2003 II:45 6.1 95 10.9 95.9 29.89 7.1 
11/15/2003 12:oo 5.9 97.8 11.17 93.9 29.89 7.7 
11/15/2003 12:15 5 108.1 11.39 93.8 29.89 15.5 
11/15/2003 12:30 4.5 141.5 11.56 92.3 29.89 23.4 
11/15/2003 12:45 5.1 148.3 11.89 88.7 29.88 16 
11/15/2003 13:oo 5 146 12.27 84 29.88 15.5 
11/15/2003 13:15 5.2 155.7 12.65 79.9 29.88 22.2 
11/15/2003 13:30 5.4 158.8 12.82 79.9 29.89 25.5 
11/15/2003 13:45 6.7 200.5 12.98 78.3 29.89 14.5 
1 l/15/2003 14:oo 6.8 187.2 12.82 80.6 29.88 15.5 
11/15/2003 14:15 6.6 187.5 12.71 81.2 29.88 12.6 
11/15/2003 14:30 7.2 198.2 12.76 81.1 29.88 11.9 
11/15/2003 14:45 6.8 212.3 12.71 78.9 29.88 10.8 
11/15/2003 15:oo 5.6 220 12.6 77.3 29.87 10.4 
11/15/2003 15:15 5.6 244.1 12.54 77 29.87 8.8 
11/15/2003 15:30 6 247.7 12.6 79 29.87 9.8 
11/15/2003 15:45 7.3 250.7 12.49 78.6 29.87 8.5 
11/15/2003 16:00 6.1 254.4 12.43 79.2 29.87 9.2 
11/15/2003 16:15 6.8 262.1 12.38 79.4 29.86 8.1 
11/15/2003 16:30 5.2 265 12.32 81 29.86 7.3 
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Period 6 
11/15/03 1600 - 11/16/03 0800 

N 

0.1 3.5 8.9 11 5 18.4 24.2 

Wind Speed ( Miles Per Hour) 

E 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

DIR 0.l 3J a 11.5 18.4 24.2 
N 0.00 0.00 0.00 0.00 0.00 0.00 

NNE 3.08 9.23 0.00 0.00 0.00 0.00 
NE 3.08 32.31 1.54 0.00 0.00 0.00 

ENE 3.08 26.15 3.08 0.00 0.00 0.00 
E 0.00 1.54 0.00 0.00 0.00 0.00 

ESE 0.00 0.00 0.00 0.00 0.00 0.00 
SE 0.00 0.00 0.00 0.00 0.00 0.00 

SSE 0.00 0.00 0.00 0.00 0.00 0.00 
TOTALOBS = 70 MISSING OBS = 0 

S 
Calms excluded. 
Rings drawn at 10% intervals. 
Wind flow is FROM the directions shown. 
No observations were missing. 

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour) 
LOWER BOUND OF CATEGORY 

DIR Q.J JJ @ 11.5 18.4 24.2 
S 0.00 0.00 0.00 0.00 0.00 0.00 

ssw 0.00 0.00 0.00 0.00 0.00 0.00 
SW 0.00 0.00 0.00 0.00 0.00 0.00 

wsw 0.00 1.54 0.00 0.00 0.00 0.00 
W 3.08 10.77 0.00 0.00 0.00 0.00 

WNW 0.00 0.00 0.00 0.00 0.00 0.00 
NW 1.54 0.00 0.00 0.00 0.00 0.00 

NNW 0.00 0.00 0.00 0.00 0.00 0.00 
CALMOBS= 5 

95 



Chloropicrin Application Monitoring - Period 6 

Date Time WS WD AT RH BP Sigma 
(mph) (Des) (C) VJ) 

7.3 250.7 12.49 
6.1 254.4 12.43 
6.8 262.1 12.38 
5.2 265 12.32 
5.1 264.2 12.32 
5.2 262.4 12.27 
4.7 266 12.27 
4.5 262.6 12.21 
3.2 261.6 12.21 
3.6 272.2 12.16 
2.9 276.7 12.05 
2.7 316.9 11.83 
3.2 24.2 11.56 
3.4 17.5 11.34 
3.9 19.7 10.9 
4.9 36.1 10.68 
5.6 25 10.3 
4.7 30 10.13 
5.6 43.3 9.86 
5.8 30.1 9.97 
5.3 38.1 9.7 
5.8 49.9 8.93 
6.5 48.8 8.6 
6.1 42.7 8.77 
6.4 31.6 9.15 
5.4 48.6 9.09 
4.7 71.5 7.94 
4.1 76.7 8.11 
6.1 72.1 8.22 
5.8 45.8 8.16 
6.1 35 8.27 
6.1 31.5 8.82 

4 59.3 8.66 
4.3 60.4 8.44 
5.5 50.1 8.22 
5.3 43.2 8.66 
3.8 72.7 8.44 
2.7 74.6 8.27 

4 52.2 8.33 
5.6 55.8 8.22 
5.3 52 8.11 
5.6 57.9 8.05 
5.9 48.4 7.89 
6.4 46.1 7.94 
6.3 54.7 7.56 
6.2 50.1 7.51 
6.2 48.5 7.62 
5.5 53.3 7.45 

h-W) (Des) 
78.6 29.87 8.5 
79.2 29.87 9.2 
79.4 29.86 8.1 

81 29.86 7.3 
80.9 29.85 6.6 
81.4 29.85 6.7 
81.3 29.85 8.9 
81.8 29.85 5.9 
83.2 29.84 13.8 
82.7 29.84 7.3 
82.8 29.84 8.1 
84.5 29.84 44.3 

88 29.83 11.9 
89.7 29.83 13.4 

93 29.83 8.6 
94.7 29.83 6.4 
96.3 29.82 5.9 
95.9 29.82 10.1 
95.8 29.82 7 
93.8 29.82 6.8 
93.9 29.82 5.1 
96.7 29.82 5.6 
98.3 29.82 6.7 
96.4 29.82 4.9 
93.4 29.82 3.8 
92.2 29.81 17.1 
98.1 29.82 11.7 
97.8 29.81 7.6 
96.4 29.81 12.5 
95.8 29.8 7.1 
95.1 29.8 7.1 
93.6 29.8 7.8 
94.8 29.8 8.7 
94.8 29.8 4.7 
96.3 29.8 6.5 
94.3 29.8 5 
95.9 29.8 20.5 
97.2 29.8 6.7 
96.9 29.8 7.7 
97.6 29.8 4.7 
98.8 29.8 3.6 
99.5 29.79 4.3 
99.9 29.79 4.9 

98 29.79 3.8 
99.1 29.79 3.5 
99.2 29.8 7.1 
97.5 29.8 3.7 
98.3 29.8 3.6 

11/15/2003 15145 
11/15/2003 16:00 
11/15/2003 16:15 
11/15/2003 16:30 
11/15/2003 16:45 
11/15/2003 17:oo 
11/15/2003 17:15 
11/15/2003 17:30 
11/15/2003 17:45 
11/15/2003 18:00 
11/15/2003 18:15 
11/15/2003 18:30 
11/15/2003 18:45 
11/15/2003 19:oo 
11/15/2003 19:15 
11/15/2003 19:30 
11/15/2003 19:45 
11/15/2003 20:oo 
11/15/2003 20:15 
11/15/2003 20:30 
11/15/2003 20:45 
11/15/2003 21:oo 
11/15/2003 21:15 
11/15/2003 21:30 
11/15/2003 21:45 
11/15/2003 22:oo 
11/15/2003 22:15 
11/15/2003 22:30 
11/15/2003 22:45 
11/15/2003 23:00 
11/15/2003 23:15 
11/15/2003 23:30 
11/15/2003 23:45 
11/15/2003 0:oo 
11/16/2003 0:15 
11/16/2003 0:30 
11/16/2003 0:45 
11/16/2003 1 :oo 
11/16/2003 1:15 
11/16/2003 I:30 
11/16/2003 1145 
11/16/2003 2:oo 
11/16/2003 2:15 
11/16/2003 2:30 
11/16/2003 2:45 
11/16/2003 3:oo 
11/16/2003 3:15 
11/16/2003 3:30 
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Chloropicrin Application Monitoring - Period 6 

Date Time WS 
O-W@ 

WD AT Sigma 
(Des) (C> (Des> 

11/16/2003 3:45 4.9 74.6 7.34 98.8 29.79 11.6 
11/16/2003 4:oo 4.1 80.2 7.07 100.3 29.79 11.5 
11/16/2003 4:15 3.4 55.2 6.96 100.7 29.8 6.5 
11/16/2003 4:30 4.4 58.4 6.8 101.2 29.81 10.7 
11/16/2003 4:45 3.2 54.8 7.01 100.6 29.82 8.6 
11/16/2003 5:oo 3.7 63 7.12 99.6 29.82 IO 
11/16/2003 5:15 3.5 76.7 7.01 99 29.82 6 
11/16/2003 5:30 4.1 59.2 6.69 99.5 29.82 7.3 
11/16/2003 5:45 4.9 58.4 6.47 100.3 29.82 7.5 
11/16/2003 6:00 4.4 65.2 6.58 98.9 29.83 9.1 
11/16/2003 6:15 4.7 67.9 6.41 98.8 29.83 3.6 
11/16/2003 6:30 6 50.6 6.03 100.2 29.83 6.4 
11/16/2003 6:45 7.5 45.9 5.92 100.3 29.83 5 
11/16/2003 7:oo 7.2 57.3 5.76 100.6 29.83 5.9 
11/16/2003 7:15 7 60.6 5.59 101.3 29.82 4.1 
11/16/2003 7:30 6.2 63.4 5.43 101.8 29.82 4.7 
11/16/2003 7:45 5.1 64.3 5.54 102.2 29.82 4.8 
11/16/2003 8:00 4.6 71.4 5.97 102.4 29.82 6 
11/16/2003 8:15 None None None None None None 
11/16/2003 8:30 None None None None None None 
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APPENDIX V 

CHLOROPICRIN APPLICATION FIELD LOG SHEETS 



CARTRIDGE FI, 3 LOG SHEET 
Project: Chloropicrin Field Application Air Monitoring 

Project #: P-03-1 On Flow: 100 +2ccm Off Flow: 100 ccm 510% 

WI Sample Sampler Date Time Counter Flow True Comments Weather Initials 
# Name ID On On On 
: .’ . ‘, ,, ,, .-,/. 

.\- ‘.. ‘.:. .:, . ,I Nllmhar off off Off I 
I 

. . . .-.- 

002 SE-C-B1 -FS 

11/17/0 
003 SW-C-B1 MB-l 

t-- C 1 SRR 1 . . . .--- . . .- 
0639 FIELD SPIKE. K SRR 006 NW-C-Bl-FS MH-1 11/12/03 1 

11/12/03 1 1710 C SRR 
K SRR 

.- -- 
1 l/12/03 0647 440.70 99 100 

007 NE-C-81 MI-I 11/12/03 1722 451.30 100 101 I I C 1 SRR 

MF-1 
11/12/03 0647 697.90 99 100 
11 /I 2/03 1722 708.50 94 95 f I C 1 SRe 1 006 I NE-C-Bl-FS 

IFIELD SPIKE. I K 1 SRR 

I .-. -- 
NA K SRR 

009 C-TS NA 
11/12/03 1 0853 1 1 NA (#VALUE! TRIP SPIKE 

I NA I NA NA I., . I NA 
I 11/12/03 I ‘-‘= 

I I NA . _. . 1 NA t#VALUE! . _. . - - - 

NA VK K SRR 
010 C-TB NA I I 0854 I I 1 NA I#VALUE!]TRIP BLAI I 

MA NA I NA I NA I#VALUE~ NA NA 

012 4 

I .B . ‘-’ ’ . . -. 

.--. I 11/12/03 1652 511.60 99 100 82 = NIGHT TIME HOURS. 
SE-C-B2 MN-1 - 11/13/03 0553 524.60 98 99 

SW-C-B2 MB-l 
11 /l Z/O3 1702 590.90 99 100 
11/13/03 0611 604.10 106 107 
11/12/03 1714 703.80 99 100 

I Of3 I NW-C-B2 I 
I 

MK-l I 11/13/03 I 
I 

0624 1 716.90 129 K SRR 
I 

I I I --.----- I 
I 

I Oa4 I 
I 

I 
I 11/12/03 I I 1726 I 451.30 I 99 t 

M’-1 t 11/13/03 1 0634 1 
1 100 C SRR 

NE-C-B2 K SRR 
I I I I ‘..-~~-- I I I I 1 l/13/03 I 0741 I 535.00 I 99 
I 0’s I 

I 100 K SRR 
EC-C-1 I MV-1 t--+j$- -I--- ’ -13 

11 n 3103 
1636 543.90 94 95 R SRR 
0724 524.60 99 100 APPLICATION STARTED AT 0720. K SRR 

026 SE-C-l MN-1 - 11113/03 1552 533.10 99 100 R SRR 
K SRR 

-. -- 
237.40 99 100 

017 SC-C-1 MW-1 
11/13/03 6727 
11/13/03 1600 246.10 97 98 

MB-l 
11/73/03 0730 604.10 99 100 

018 SW-C-I 11113/03 1605 612.70 99 100 
MFM Used #: 21036 Slope: 1.008 Intercept: 0.230 

1 
i 

R SRR 
K SRR 
R SRR 

1 of4 Weather Codes: K = Clear, P = Partly Cloudy, C = ~67% Cloudy, F = Fog, and R = Rain (any) 



CARTRIDGE FI. J LOG SHEET 
Project: Chloropicrin Field Application Air Monitoring 

P-II%? nn Flnw 1 fin +7rcm Off Flnw- 100 ccm +lO% 

Date 
On 

- 
Time Counter Flow True Comments Weather Initials 
On On On Flow ; .;:. -,:I ,..) :~‘<‘,‘;,;.,‘:-~:. : ‘: : ,’ .; :‘-+K;P,C,F&R On 
CIIC “II I off -.. , *ff -.. .;c;::;,, .:.,: .., 1” :,:::,. ‘I,.: y’ .,. .‘., ,.,;; .: .” ; , ,.. . ; ,_ __ -,., .;,. .I 7 off cm .‘., .,.,,, i I.;. :::. -, ;.., f‘ ;, ..’ ‘i... lYulllucl VII I I : . 

I’ 
, : ,.., . ._ W”’ ” 

11 /I 3/03 0737 1 r;ni nn i aa Inn I K 019 WC-C- I MA-I 1 SRR 
I l/l 3103 161 D I COD 

. . “.. . . . “-“.“” I I I 

716.90 I ii I cl0 I K t SRR 1 
020 NW-C-l MK-I 

1 l/13/03 073 
I I/13/03 I6I 
11 II 3103 0736 554.70 99 100 k SRR 

021 NC-C-I MH-I p-p-. 11/13/03 1620 563.50 95 96 R SRR 
K SRR 

022 NE-C-l MI-I 
I 1 II 3103 0738 464.50 99 100 
11 /I 3/03 1629 473.30 100 101 R SRR 

023 NE-C-l C MF-1 
1 i/l 3103 0738. 708.50 99 100 K SRR 
11 /I 3/03 1626 717.30 95 96 R SRR 
11 /I 3/03 1554 533.10 99 100 C SRR 

024 SE-C-2 MN-l I I /I 4ro3 0734 548.80 100 101 R SRR 
11 /I 3/03 1601 246.10 99 100 C SRR 

025 SC-C-2 MW-1 - I I II 4/03 0741 261.70 99 100 R SRR 
1 I/13/03 1606 612.70 99 100 C SRR 026 SW-C-2 MB-I 11/14/03 0746 628.40 100 101 R SRR 

MA-l 
1 l/l 3/03 1611 509.60 99 100 C SRR 027 WC-C-2 I 1 /I 4103 0750 525.30 99 100 R SRR 
1 i/l 3103 1616 725.60 99 100 c SRR 

028 NW-C-2 MK-I 11/14/03 0756 741.30 96 97 R SRR 

NC-C-2 MH-1 
11/13/03 1621 563.50 99 100 C SRR 

029 p- I I/14/03 0801 579.10 96 97 R SRR 

030 NE-C-2 Ml-i 
11 /I 3103 1630 473.30 99 100 C SRR 
I 1 II 4103 0809 488.90 105 106 R SRR 
1 I /I 3103 1630 717.30 99 100 C SRR 

032 NE-C-2C MF-I 11/14/03 0807 732.90 99 100 R SRR 

E-C-2 MV-1 
11/13/03 1637 543.90 99 100 C SRR 

032 I i/14/03 0813 559.50 100 101 R SRR 
I I /I 4103 0735 !%I% so 99 100 Rain started @ 1530 c SRR 

033 SE-C-3 MN-I 11/14/03 1555 
-. .a. I - .“.“” -- 

5F7 4n 
I,.,” 

I a~ I aa I b . I lx I CDD 
, St” , Y” , 1 onT\ 

I c)c :I 7n I aa I inn I f+ I CRD 
I LC...” -- .“- 

I 
” “I\,\ 

270 nn I a7 I aQ f-3 ’ SRR 
034 SC-C-3 MW-I 

1 I/14/03 0742 
11/14/03 1602 .“” i 
11 /I 4103 0746 I “&“.40 R’R ib IuouO c” La,,,, 

035 SW-C-3 MB-i pp 1 I II 4103 1608 636.70 96 97 R SRR 
11/14fO3 0751 525.30 99 100 C SRR 

036 WC-C-3 MA-l 
I 1 /I 4103 1617 533.70 ? #VALUE’ Rain shorted out MFM on recovery. R SRR 

MFM Used #: 21036 Slope: 1.008 intercept: 0.230 

2of4 Weather Codes: K = Clear, P = Partly Cloudy, C = 267% Cloudy, F = Fog, and R = Rain (any) 



CARTRIDGE FI, ) LOG SHEET 
Project: Chloropicrin Field Application Air Monitoring 

Prhicct * P-m-i On Flnw- 1 fM +7rzm Off Flnw: 100 ccm +I 0% m ‘.,,““S ,.. . 1- . w.. , .“... .“” 
----‘.’ - . . 

.“_.. ._- --... _. 

I Loa I Samale I Sampler I Date 1 Time 1 Counter 1 Flow 1 True 1 Comments I Weather I InitialsI 
#” Nake Id On On On On Flow : j:. :2:;:.,‘:, -:::,‘L 1; .:,;,,.,lI;,: 1; .;.y.: ;‘:. .:. on 

,, :: ” 
Kf,C,F&R 

,-,, ,I. ,: .,, :..:.. ,;:,: .:‘- Number Off Off off off :. I. ,,‘,‘,~ .,_[ ;,;;::j, ‘.-,,;] :,,y.;:.+ 1. ,{’ iy_ :::. .:: :-:: ‘. __...,, !, , :. L.,, _’ :,, ,‘;: ,;,’ ,. : -B/ MT off ,’ ” 100 C SRR 037 NW-C-3 MK-1 11 /I 4/03 0757 741.30 99 
11 /I 4fO3 1623 749.70 ? #VALUE! R SRR 

100 C SRR 
038 NC-C-3 MH-1 

1 I I 14103 0802 579.10 99 
1 I /I 4103 1631 587.60 ? #VALUE! R SRR 

100 C SRR 
039 NE-C-3 MI-I 

11114/03 0809 488.90 99 
11114/03 1638 497.40 ? #VALUE! R SRR 

NE-C-3C 
11/14/03 0808 

MF-I pp- 
732.90 99 100 C SRR 

040 11 /I 4/03 1632 741 .oo ? #VALUE! R SRR 
1 III 4103 0815 559.50 99 100 C SRR 

041 E-C-3 MV-I 1 l/l 4103 1644 568.10 ? #VALUE! R SRR 
11 /I 4103 1556 557.10 99 100 R SRR 

042 SE-C-4 MN-i 11 /I 5103 0732 572.70 99 100 C SRR 
1603 270.00 99 100 Water ingested. R SRR 

043 SC-C-4 MW-1 
11 /I 4103 
I 1 /I 5103 0738 285.60 20 20 C SRR 
11 /I 4103 1609 636.70 99 100 Water ingested. R SRR 

044 SW-C-4 MB-l I l/15/03 0745 652.30 32 32 C SRR 

045 WC-C-4 MA-l 
11 /I 4103 1618 533.70 ? #VALUE! Rain shorted out MFM. R SRR 

- 11 II 5103 0749 549.20 33 33 ingested. Water C SRR 

046 NW-C-4 MK-1 
11 /I 4/03 1625 749.70 ? #VALUE! Spraying furrows with herbicide today. R SRR 
11 /I 5103 0755 765.20 98 99 C SRR 

587.60 ? #VALUE! R SRR 
047 NC-C-4 MH-I 

11 II 4103 1632 
11 /I 5103 0800 603.10 89 90 C SRR 

048 NE-C-4 Ml-l 
11/14/03 1636 497.40 ? #VALUE! R SRR 
1 l/15/03 0810 514.90 98 99 C SRR 
11 /I 4103 1637 741.00 ? #VALUE! R SRR 

049 NE-C4C MF-1 1 l/l 5103 0807 756.80 100 ioi C SRR 

MV-I 
1 I /I 4103 1645 557.10 ? #VALUE! R SRR 

050 E-C-4 11 /I 5103 0816 583.50 99 100 C SRR 

SE-C-5 MN-l 
11/15/03 0733 572.70 99 100 C SRR 

051 I l/l 5103 1548 580.90 105 106 C SRR 
1 I /I 5103 0739 285.60 99 100 In C SRR 

052 SC-C-5 MW-1 I I /I 5103 1554 293.80 0 0 gested water. Rigged hood to keep water Out. C SRR 
652.30 99 100 C SRR 

l.q3 SW-C-5 MB-l 
11 /I 5103 0746 

_______ 11/15/03 1600 660.50 98 99 C SRR 

054 WC-C-5 MA-l 
I 1 /I 5103 0750 549.20 99 100 C SRR 
I 1 /I 5103 1607 557.40 105 106 , C SRR 

MFM Used #: 21038 Slope: 1.008 Intercept: 0.230 

3of4 Weather Codes: K = Clear, P = Partly Cloudy, C = ~67% Cloudy, F = Fog, and R = Rain (any) 

0 
c2 
w 



CARTRIDGE FL J LOG SHEET 
Project: Chloropicrin Field Application Air Monitoring 

Project #: P-03-1 On Flow: 100 +2ccm Off Flow: 100 ccm 210% 

I Loa I Samde I SamdefT Date 
n 

1 TAy 1 Coufer 1 F;lo$ 1 ;ru; I COI 

NW-C-5 

nments Weather tnitiats _ -I. : 
. .-.. ‘I:., -’ : .. ._,- .;‘y,. ‘: . . . . . .- ‘.- ” ‘. ,-K,P,C,F&R On 

-.;; ,:‘,,‘~~-;‘, ., _;, ,-. _ -: 
,:’ ,’ ‘. :,: :.:./.; ,.. ~Dn 

__ .. .:- ,__ :. ,I. .: ,. ‘. IY :: / off MI 
C SRR 

I I Y.“” IV-r , I”” C SRR 
603.10 99 100 C SRR 

, 611.30 104 105 C SRR 
&IA Qn OF, Inn f! SRR 

3 1611 779 r;n IRA f It%? il s 
i -..- - .- YI \I. 
14 521.10 102 103 C SRR 
18 756.80 99 100 C SRR 
12 765.00 104 105 C SRR 
7 Ino SRR 
- 

591.70 103 104 C SRR 
I 580.90 99 100 C SRR 

596.60 103 104 K SRR 
293.80 99 100 C SRR 

061 SC-C-6 
1 l/15/03 1556 MW-1 ---------I 
11/16/03 0737 ana r;n far; FIG 

062 SW-C-6 MB-1 
11 I1 5/03 1601 
1 l/16/03 0742 , -. - .-.. , . -.. , . - . 
1 l/l 5103 1608 ’ W.7 Al? I cm I inn 

063 WC-C-6 MA-1 11/16/03 0746 

““Y.“” “” K SRR 
660.50 G 100 C SRR 
fi7l3 30 IOR 104 K SRR 
Y” I .-rY YY I”.# C SRR 
573.10 103 104 K SRR 
772 c;n cm inn f! .SRR 

064 NW-C-6 
1 l/l 5103 MK-1 __I__ 

1612 < ,w.vw 
1 l/16/03 0751 ;;;m 7m 7n 

065 NC-C-6 MH-1 11 /15/03 1617 
1 l/16/03 0755 

J 

I , “1.L” I I I 

1 ii I loo 1 
I I. VI 1.. 

I 611.30 I C 1 SRR 

066 NE-C-6 MI-1 11 /15/03 1625 , I I 
1 l/16/03 0801 ’ liar ran I in? ‘I lnd 

626.90 99 100 K SRR 
521.10 99 100 C SRR 
“Y”.“” .“V , 1-1 K SRR 
765.00 C SRR 
7w-i 7n K SRR 

C SRR -- . . . - , - - , . - - 

067 NE-C-6C MF-7 11/15/03 1623 
1 l/l 6103 0800 I”“.,” I”” 

ix41 7n 98 100 
068 E-C-6 MV-1 

1 l/15/03 1629 
J I 

1 l/16/03 0806 607.30 102 103 K SRR 
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MEMORANDUM 
 

TO:  Kevin Mongar 
  Operations Planning and Assessment Section  
 
FROM: Russell Grace, Manager 
  Special Analysis Section 
 
DATE:  July 30, 2001 
 
SUBJECT: METHOD VALIDATION DATA 
             
 
The Special Analysis Section provides laboratory support for the pesticide air monitoring 
program implemented by the ARB at the request of the Department of Pesticide 
Regulation.   One of the responsibilities of the SAS is laboratory analytical method 
development.  By way of this memo, we are providing you with the method validation 
data generated in the development of analytical methods for 1,3-dichloropropene (DCP 
or Telone), methyl isothiocyanate (MITC), methyl isocyanate (MIC), and 
trichloronitromethane (TCNM) for the 2001 monitoring season.  The attached tables 
contain the currently available data generated to determine the method detection limits 
(MDLs), estimated quantitation limits (EQLs), reproducibility, recovery, and sample 
stability.   
 
All of the available method validation findings were summarized in the standard 
operating procedures (SOPs) for each of the target analytes.  These SOPs were 
previously provided to you. 
 
If you have any questions, please contact Terry Houston at 322-2365 or me at  
322-0223. 
 
Enclosures 
cc:  Jeff Cook 
      Michael Poore 
      Terry Houston 
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1,3-DICHLOROPROPENE (DCP OR TELONE) 
 
METHOD DETECTION LIMIT 

c-DCP 
(ng/ml) 

t-DCP 
(ng/ml) 

Column is Restek Rtx 200, 60 
m x 320 u   1.5 u film 

01/23/01 01/24/01 01/23/01 01/24/01 
 
 
 
 
 
 
 
 
Average 
Standard Deviation 

5.13 
5.28 
5.26 
5.13 
5.04 
4.86 
5.00 

 
5.10 
0.15 

6.12 
6.27 
6.01 
5.86 
5.92 
5.82 
5.65 

 
5.95 
0.20 

4.90 
4.79 
4.82 
4.61 
4.87 
4.36 
4.51 

 
4.69 
0.20 

5.91 
5.96 
5.87 
5.68 
5.8 

5.58 
5.72 

 
5.79 
0.14 

MDL c-DCP/t-DCP 0.63 ng/ml 
EQL  (5xMDL) 
              X3ml  

3.15 ng/ml 
9.45 ng/sample 

DCP Standard is 48% cis and 49% trans isomers. 
 
 
INSTRUMENT REPRODUCIBILITY 

Amount (ng/ml) Area response ng/ml Area response ng/ml 
10 (4.8/4.9) 

 
 
 
 
 

Average 
Standard Dev. 

Coeff. Of Variation 

684 
672 
681 
680 
684 

 
680 
4.9 

0.7% 

4.72 
4.62 
4.69 
4.68 
4.72 

 
4.69 
0.04 
0.8% 

628 
629 
681 
692 
669 

 
660 
29.7 
4.5% 

4.74 
4.75 
5.17 
5.26 
5.08 

 
5.00 
0.24 
4.8% 

40 (19.2/19.6) 
 
 
 
 
 

Average 
Standard Dev. 

Coeff. Of Variation 

2584 
2599 
2535 
2530 
2528 

 
2555 
33.7 
1.3% 

19.06 
19.18 
18.69 
18.66 
18.64 

 
18.85 
0.25 
1.3% 

2472 
2431 
2394 
2396 
2405 

 
2420 
32.8 
1.3% 

19.69 
19.36 
19.06 
19.08 
19.15 

 
19.27 
0.26 
1.3% 

100 (48.0/49.0) 
 
 
 
 
 

Average 
Standard Dev. 

Coeff. Of Variation 

6559 
6581 
6582 
6604 
6558 

 
6577 
19.1 
0.3% 

49.08 
49.25 
49.26 
49.42 
48.72 

 
49.15 
0.27 
0.5% 

6282 
6217 
6292 
6294 
6284 

 
6274 
32.2 
0.5% 

50.58 
50.05 
50.66 
50.68 
49.77 

 
50.5 
0.41 
0.8% 
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METHYL ISOTHIOCYANATE (MITC ) 
 
METHOD DETECTION LIMIT 
Column is Restek Rtx 200, 
60 m x 320 u   1.5 u film 

23 January 2001 
µg/ml 

24 January 2001 
µg/ml 

 
 
 
 
 
 
 
 
Average 
Standard deviation 

1.35 
1.34 
1.32 
1.33 
1.34 
1.33 
1.31 

 
1.33 
0.01 

 

0.55 
0.55 
0.54 
0.53 
0.53 
0.51 
0.52 

 
0.53 
0.01 

 
MDL  0.03 ug/ml 
EQL  (5xMDL) 
              X3ml 

0.17 ug/ml 
0.51 ug/sample 

 
 
 
INSTRUMENT REPRODUCIBILITY 

Amount 
 (µg/ml) 

 
area response 

 
µg/ml 

0.5 µg/ml 
 
 
 
 
 

Average 
Standard Dev. 

Coeff. of Variation 

241768 
236231 
237966 
236467 
232177 

 
236922 

3456 
1.3% 

0.57 
0.56 
0.56 
0.56 
0.55 

 
0.56 
0.007 
1.5% 

2.0 µg/ml 
 
 
 
 
 

Average 
Standard Dev. 

Coeff. of Variation 

899037 
893388 
883264 
887269 
865564 

 
885762 
12641 
1.4% 

2.12 
2.10 
2.08 
2.09 
2.04 

 
2.09 
0.030 
1.4% 

5.0 µg/ml 
 
 
 
 
 

Average 
Standard Dev. 

Coeff. of Variation 

2216399 
2210700 
2202629 
2205529 
2200708 

 
2207193 

6378 
0.3% 

5.22 
5.20 
5.18 
5.19 
5.18 

 
5.19 
0.017 
0.3% 
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METHYL ISOCYANATE (MIC) 
 
    METHOD DETECTION LIMIT 

18 May 2001 ug/ml 
 
 
 
 
 
 
 
 
Average 
Stdev 

0.005 
0.005 
0.004 
0.003 
0.004 
0.003 
0.005 

 
0.004 
0.001 

MDL= 3.14 * stdev 0.003 ug/ml 
EQL= 5 x MDL 
          x 3 ml 

0.015 ug/ml 
0.42 ug/sample 

 
 
INSTRUMENT REPRODUCIBILITY 

Amount 
 (µg/ml) 

 
µg/mL 

 
area response 

0.013 µg/mL 
 
 
 
 
 

Average 
Standard Deviation 

0.013 
0.012 
0.012 
0.012 
0.012 

 
0.012 

0.0 

1.838 
1.867 
1.879 
1.854 
1.913 

 
1.870 
0.028 

0.078 µg/mL 
 
 
 
 

 
Average 

Standard Deviation 

0.075 
0.075 
0.075 
0.076 
0.075 

 
0.075 

0.0 

11.912 
11.827 
11.882 
11.967 
11.866 

 
11.891 
0.052 

0.260 µg/mL 
 
 
 
 
 

Average 
Standard Deviation 

0.261 
0.255 
0.256 
0.257 
0.278 

 
0.261 
0.010 

41.254 
40.253 
40.455 
40.603 
43.821 

 
41.277 
1.471 
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METHYL ISOCYANATE (MIC) cont. 
 

EXTRACTION STUDIES 
 Spiked Amount (ug/ml) Recovery (ug/ml) 
2-PP+MIC 0.2 

 
 
 
 

1.0 

0.157 
0.210 
0.205 
0.169 

 
0.922 
0.850 

XAD7+CAN+MIC 0.2 
 
 

1.0 

0.200 
0.133 

 
0.095 
0.921 
0.701 
0.598 

XAD7 Spikes 
(in vial) 

0.1 
 
 

0.2 
 
 
 
 

1.0 
 
 
 
 

1.5 

0.057 
0.066 

 
0.141 
0.134 
0.135 
0.129 

 
0.647 
0.645 
0.554 
0.568 

 
1.49 
1.42 

Field Spikes 0.015 
 
 
 

0.1 
 
 

0.2 
 
 
 
 

1.0 
 
 
 
 

1.5 

0.003 
0.003 
0.003 

 
0.028 
0.058 

 
0.119 
0.072 
0.105 
0.099 

 
0.475 
0.470 
0.516 
0.501 

 
1.29 
0.8 
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TRICHLORONITROMETHANE (TCNM or CHLOROPICRIN) 
 
METHOD DETECTION LIMIT 
16 April 2001 ng/ml 
 
 
 
 
 
 
 
 
Average 
Standard Deviation 

5.25 
5.92 
5.25 
5.59 
6.14 
6.19 
5.28 

 
5.66 
0.42 

MDL= 3.14 * stdev 1.32 ng/ml 
EQL= 5 x MDL 
          x 3 ml 

6.6 ng/ml 
19.8 ng/sample 

 
 
 
INSTRUMENT REPRODUCIBILITY 

 ng/ml area response 
5 ng/ml 

 
 
 
 
 
 
 

Average 
Standard Deviation 

5.59 
5.56 
5.35 
5.51 
5.38 
5.43 
5.07 

 
5.41 
0.18 

 

184 
183 
176 
165 
160 
162 
148 

 
168 
13 

20 ng/ml 
 
 
 
 

 
 
 

Average 
Standard Deviation 

 

20.9 
20.9 
19.4 
19.3 
19.8 
20.2 
19.9 

 
20.0 
0.7 

764 
763 
706 
700 
720 
736 
724 

 
730 
25 

50 ng/ml 
 
 
 
 
 
 
 

Average 
Standard Deviation 

 

51.9 
50.2 
52.5 
51.8 
49.7 
50.4 
48.8 

 
50.8 
1.4 

1970 
1903 
1994 
1967 
1885 
1913 
1848 

 
1926 

53 
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TRICHLORONITROMETHANE (TCNM or CHLOROPICRIN) cont. 
 
BREAKTHROUGH ANALYSIS 

Flows 
 
 

Average Primary 
 Bed (ng/ml) 

% Primary  
Recovery/ 

Standard Dev 

Average 
Secondary Bed 

(ng/ml) 

% Secondary  
Recovery/ 

Standard Dev 
1.0 LPM 

 
186.8 
(n=8) 

37.4 
3.8 

81.8 16.4 
2.4 

0.5 LPM 
 

111.8 
(n=2) 

22.4 
1.7 

89.9 18.0 
0.9 

0.2 LPM 362.6 
(n=3) 

72.5 
1.9 

36.9 7.4 
1.3 

0.1 LPM 408.4 
(n=6) 

81.7 
3.8 

<MDL <MDL 

 
Field Samples spiked at 500 ng/ml. 
 
 
STORAGE STABILITY ANALYSIS 

Date Days XAD Blank L#1 L#2 L#3 H#1 H#2 H#3 
    

4/4/01 0 <MDL 4.91 5.43 5.2 43.12 43.62 43.31 
4/13/01 9 <MDL 6.2 6.06 5.94 43.12 49.34 43.65 
4/18/01 14 <MDL 6.71 6.5 6.14 54.38 52.4 54.07 
4/24/01 20 <MDL 5.18 6.01 4.57 40.72 41.97 39.12 
5/2/01 28 <MDL 5.42 4.26 4.07 43.19 42.66 42.11 

         
Average   5.68 5.65 5.18 44.91 46.00 44.45 

Stdev   0.75 0.87 0.88 5.40 4.61 5.66 
        

% Recovery  
 

 
 

113.68 
 

113.04 
 

103.68 
 

89.812 
 

91.996 
 

88.904 

 



APPENDIX VII 

STANDARD OPERATION PROCEDURE 
FOR SAMPLING AND ANALYSIS OF TRICHLORONITRMETHANE (CHLOROPICRIN) 

IN APPLICATION AND AMBIENT AIR USING 
GAS CHROMATOGRAPHY/MASS SELECTIVE DETECTOR 



California Environmental Protection Agency 

EEAir Resources Board 

Standard Operating Procedure for 
Sampling and Analysis of Trichloronitromethane 

(Chloropicrin) in Application and Ambient Air using Gas 
Chromatography/Mass Selective Detector 

Special Analysis Section 
Northern Laboratory Branch 

Monitoring and Laboratory Division 

Revision 1 
1 o/29/02 

Approved by: 

Russell Grace, Manager 
Special Analysis Section 

DISCLAIMER: Mention of any trade name or commercial product in this Standard 
Operating Procedure does not constitute endorsement or recommendation of this 
product by the Air Resources Board. Specific brand names and instrument descriptions 
listed in the Standard Operating Procedures are equipment used by the ARB 
laboratory. Any functionally equivalent instrumentation can be used. 
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1. SCOPE 

The current method is for the analysis of trichloronitromethane (TCNM) using a gas 
chromatograph/mass selective detector. The procedure is for the analysis of 
application and ambient air monitoring of TCNM using XAD-4 resin tubes. The 
Department of Pesticide Regulation (DPR) asked the Air Resources Board (ARB) to 
analyze for TCNM during agricultural/structural application with a requested quantitation 
limit of I .O pg/m3 and ambient monitoring with a quantitation limit of 0.1 pg/m3. 

2. SUMMARY OF METHOD 

Resin tubes, XAD-4, are placed on the sampler for 24 hours at a flowrate of 0.1 liters 
per minute (LPM or 100 mLPM). The samples are stored in an ice chest or refrigerator 
until extracted with 3.0 ml of dichloromethane (DCM). A gas chromatograph with a 
mass selective detector in the selected ion monitoring (SIM) mode is used for analysis. 

3. INTERFERENCES/LIMITATIONS 

Interferences may be caused by contaminants in solvents, reagents, glassware and 
other processing apparatus that can lead to discrete artifacts or elevated baselines. A 
method blank, including both solvent and resin, must be analyzed with each batch of 
samples to detect any possible interferences. 

4. EQUIPMENT AND CONDITIONS 

A. INSTRUMENTATION: 

Hewlett-Packard 6890 Series gas chromatograph 
Hewlett-Packard 5973 Network mass selective detector 
Hewlett-Packard 6890 Enhanced Parameters ALS 

MS Transfer line: 28OC 
Injector: 210°C, Splitless, Liner 4 mm straight liner with glass wool 
Column: Restek Rtx-200, 60 meter, 320 pm i.d., 1.5 pm film thickness, or 
equivalent 

GC Temperature Program: Oven initial 40°C, hold 4 min. Ramp to 220°C @ 
12”C/min., hold 1 min., ramp to 240°C @ 20”C/min., hold 2.0 min. 
Retention time: TCNM 11.93 min. 

Splitter open @ 1 .O min. 
Flows: Column: He, 1.6 ml/min, 9.lpsi. (velocity: 32cm/sec) 
Splitter: 50 ml/min. 

1 
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Mass Spectrometer: Electron Ionization 
Selective Ion Monitoring: trichloronitromethane: 117 (quant. ion 100%) 119 
(qual. ion 98%); Tuning: PFTBA on masses 69,219,502 

B. Auxiliary Apparatus 

1. Precleaned vials, 8 ml capacity with teflon caps 
2. Whatman filters, 0.45 pm 
3. Disposable syringes, 3 ml 
4. Sonicator 
5. GC vials with septum caps 

C. Reagents 

1. Dichloromethane, Pesticide grade or better 
2. Trichloronitromethane, Chem Service PS-4, 98.8% 
3. XAD-4 resin sorbent tubes, 400/200mg, SKC, Fullerton, CA 

5. ANALYSIS OF SAMPLES 

1. A daily manual tune shall be performed using PFTBA. The instrument is 
tuned using masses: 69, 219, 502. The criterion for the tune are the peak 
widths at W the peak height, 0.60 + 0.05, and the criteria for relative 
abundance: 69:100%, 219:90-l 20%, and 502: 5-12%. 

2. It is necessary to analyze a solvent blank with each batch of samples. The 
blank must be free of interferences. A solvent blank must be analyzed after 
any sample that may result in possible carry-over contamination. 

3. A five-point calibration curve shall be analyzed with each batch of samples. 
For the ambient studies the calibration will be 5.0-50.0 ng/mL and for the 
application studies 50.0-500 ng/mL. 

4. A calibration check sample (7.5 ng/ml for ambient, and 75 ng/ml for 
application) is run after the calibration, after every ten samples and at the end 
of the sample batch. The value of the calibration check must be within 230 
(the standard deviation) or 210% of the expected value whichever is greater. 
If the calibration check is outside this limit, then those samples in the batch 
after the last calibration check that was within limits need to be reanalyzed. 

5. With each batch of samples analyzed, a laboratory blank and a laboratory 
control spike will be run concurrently. A laboratory blank is XAD-4 extracted 
and analyzed the same way as the samples. A laboratory control spike is 
XAD-4 spiked with a known amount of standard. The laboratory control 

2 
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sample is extracted and analyzed the same way as the samples. Laboratory 
control samples should have recoveries that are greater than or equal to 70% 
of the theoretical spiked value. 

6. Score and snap the sample resin tube, transfer the front bed of the resin tube 
into an 8-ml vial. (Save the back-up bed for future analysis if necessary.) 
Rinse the tube with 3.0 ml of DCM into the extraction vial. Cap and place the 
vial in the sonicator for one hour. 

7. Filter the samples using 0.45 pm filter attached to a 3-ml syringe directly into 
a GC vial and cap securely. 

8. The atmospheric concentration is calculated according to: 

Cone (ng/m3) = Extract Cone (ng/ml) X 3 ml / Air Volume Sampled (m3) 

6. QUALITY ASSURANCE 

A. Instrument Reproducibility 

The reproducibility of the instrument and analytical method was established by 
analyzing five (5) I .O ~1 injections of trichloronitromethane standard at three 
concentrations (low, mid, and high). The low, mid and high concentrations were 
5, 20 and 50 nglml, respectively. 

B. Calibration 

A five-point calibration curve is made ranging from 5.0 ng/ml to 50.0 ng/ml for 
ambient monitoring and 50 ng/ml to 500 ng/ml for application monitoring. 

C. Calibration Check 

A calibration check sample is run after the calibration, after every ten samples 
and at the end of the sample batch to verify the system is in calibration. The 
value of the check must be within +3a (the standard deviation) or 210% of the 
expected value whichever is greater. If the calibration check is outside the limit, 
then those samples in the batch after the last calibration check that was within 
the limit need to be reanalyzed. 

D. Minimum Detection Limit 

The detection limit is based on US EPA MDL calculation. Using the analysis of 
seven (7) replicates of a low-level matrix spike, the method detection limit (MDL) 
and the e,stimated quantitation limit (EQL) for trichloronitromethane is calculated 
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by: MDL = 3.14*(std dev values), where std dev = the standard deviation of the 
concentration calculated for the seven replicate spikes. For TCNM the MDL is 
3.96 ng/sample (1.32 ng/mL). EQL, defined as 5*MDL, is 19.8 nglsample (6.60 
ng/mL) based on a 3.0 ml extraction volume. Results are reported to three 
significant figures. Results below EQL but above the MDL are reported as DET 
(detected) and results less than the MDL are reported as ND (nondetect) or 
<MDL. 

E. Collection and Extraction Efficiency (Recovery) 

Trichloronitromethane at a low and high level are spiked on XAD-4 tubes (three 
at each concentration). The spiked tubes are placed on field samplers with 
airflows of 100 mLpm for 24 hours. The samples are extracted with DCM and 
prepared as described in section 5, #6-7. The average percent recovery of 
trichloronitromethane should be + 20% of the expected value. The recoveries 
both for the low and high levels are greater than 80.0%. 

F. Storage Stability 

Storage stability was set up for a four-week study. Three (3) XAD-4 tubes each 
were spiked at the low and high-end concentrations. The tubes were stored in 
the freezer until analyzed. At the low-end concentrations (5 ng/ml), the recovery 
for the three spikes averaged 106.8 percent, ranging from 103.68 to 113.68 
percent. The average percent recovery peaked after fourteen days and was at 
the lowest after 28 days. At the high end (50 ng/ml), the recovery for the three 
spikes averaged 90.24 percent, ranging from 88.90 to 92.00 percent. The 
average percent recovery peaked at fourteen days and was at the lowest at 
twenty days. 

G. Breakthrough 

The most recent study for ambient monitoring for 24 hours required a low sample 
flow rate to meet the requested EQL. A new breakthrough analysis study was 
conducted. The flow rates tested were 1.0, 0.5, 0.2 and 0.1 Lpm. To meet the 
EQL and minimize breakthrough possibility, the flow rate for the field sampling 
was set at 100 mLpm. 

H. Safety 

This procedure does not address all of the safety concerns associated with 
chemical analysis. It is the responsibility of the analyst to establish appropriate 
safety and health practices. For hazard information and guidance refer to the 
material safety data sheets (MSDS) of any chemicals used in this procedure. 
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